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REFRACTIONES 

COELESTES, 
SOLIS ELLIPTICI 

PH^EN OMENON 
illvstratvms 

VARI^E ATQV E° ANTIQV JE 

ASTRONOMORVM CIRCA HANC M A- 
cenamdifficuJcaces enod?ncur, dubia mulci- 
plicia difloiuuntur, via a«l multa rccondita 
eruenda fterniturr 

Opufculumtam Ajlrontmis quam Phyficu fercjuam 
vtilcs, perfc necejjkrium. 
A v c t o R E 

CHUSTOPHORO SCHETNEK, SOCfET. IESV PKESBTTEKQ\. 



1 6 




Cum fa c u 1 ta te S uperi or u mv 

l N G O L 8 T s* D t I y 

Ex Olfitina Typographica Edcrigna, apud Elifabctham Angctmariam. // 
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REVERENDISSIMO 

ATQVE SERENISSIMO 

PRlNCIPI AC DOMINO, DN. 

MAXIMILIANO, • 

ARCHIDVCl AVSTRI.dE» DVCI BVRGVNDIJ, 
Scyri* , Carinthi*, Carniols, &c. Comici Habfpurgi, 
Tyrolis,&c. Ordinis Tcuconici Suraroo Magi- 
£lro, &c. Domino & Principi fua 
clcmcntilTimo. 

Zter nuncagiturannus,AtGh\duxSc~ 
reniflimc, ex quotut/fi/mu Aquilae Tux 
atu,tugu ad Tyroltm Atptnufceltcifitmi 
J incubant t>ouum quoddam cdttusalla- 
"^nT^magnoi]uidemaufu,{edeuentu non minusfe- 
cundofubmifi itla emm obuto tUud acceptufinupro- 
ttnus recondtdit ^lumu^fuu moBtpmuab ommpe- 
nttus inturta caut/ftme protextt, eo vfypropttio 
calore tenerrimefouit, quoad in <valentem cxcreutt 
puUumyut modo dum Solupertclttandiergo, inpate- 
tes ttheru regtonis anbelat campos,(uu%fefelibra4 
momentu , Seienitatcm Tuam//£/ pmfentem cfuanu 
maxime exoptat : nam Solem Eilipticum turbtdo 
contem pla n coelo non datur 3 f$ qut hancmeam etucu- 

qA 2 bratio 
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brattoncm velfemifopito cercbro,vclmale liuenti ocu- 
lo adtuerit, tenebrat fj nebulas fibi tpfiaccerfet : com- 
ponet omnem intempertem Tuae humanitatis rent- 
dens tubar , Tux beneuolentiae lentfitme afptrans 
*ura : tjutbuj fretui , pertculofam cjutdem, non tamen 
Phacthontistmpetu,tngredtor vtam 5 cjuta tta vu 9 
rolun ta<i Tu* prompttfitmu morcmgero,felcm% tta 
habenis coerceo, vt curuata , du tpfum moderor cerut- 
i e,non ext enfo adeuertendum proruat collo 5 curfum^ 
fubinde remoror , ne verttgtncm cauffct j cut dum tm- 
morordtuttus, & eleganttores,cnucleattus haudpau- 
lo,vt optnor,tuxta meastnSolc Elliptico promtfito- 
ncs,cxpltcophaleras, omntbus qutdemfiertdmccupto 
fatisffed vtxffero 3 Ti bi aut in prtmis , vti adefe fem- 
percxpeto,ttafitn opellt hutustenuttatem oculos con- 
uerto 9 multu dtffido^fi tn ClcmcntiaTuam antmum 
conticio,omnta mthtpolltceor. Hac factt vt rcm diVni- 
tatc Tua multo minoreattentem 1 tffibeneficta imme- 

faaTc,veIprtuatiminme,veltnSoc/' m no/?rapvb/tce 
c oUat a rcputo, vt antmttngrati vtttum effugtam, non 

1atumhanc{f>ortula,fedmetpfum totumfibi debeoy 
qm tum mtht redditt>tsvidebor,cum a Te officia noftra 
clemcnftme acccptata tntellexero. Ingolftadu 16 Au- 
i»{ti,t6i 7 . 

SerenitatiiTu* 

JeHitifwtiK in Cbrifte, 

CbrifttpkoriH Ssbcintr* 
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A D LECTOREM. 

L L I r s I n rei cttittftttn^ defec~ium,Amice lecior,apudGr<§- 
cos ftgntficare , autlor in primis effe poteU multo locuplettp- 
mus , Anftoteles 2. Ethtc. e. 0. Te 0% tm, tnqmt % j4*m* v- 
_ mtGotijs Kf 'Vbtixptoc j dqualeautcm medtum qtttddam esi, m- 
Jcr nimiurn & parum. Mathemattti quidem antiqtti, vecabulum hoc 
fuu vfibus aptantes, omnem tamfiguram, qud impcrfettionis aliqtttd 
pr/t fe fercbat, aut ipfam potiut imperfecTtonem ipftrn , Ellipfin dtcebant j 
quo fafium esl, vtplana qttdcttn^d eirculi curuitdtt non multum difcre- 
pantia, hocnomtne venirent; vnde Geomctrd,vti apud Archtmedcm, 
Apollomumin Conicts,ejr Serenum in Cylindricisfctiiontbuscslvidere, 
idpecultari quaft quodam iure^ftn obliquam coni totiusfecJioncm tran- 
Jiulerunt. Sednos medio incedentes tramite, hoc Solts Meteorum Elli- 
pGn appettauimus , ne% generaltpmo itto vfifenfu, quo rei cuiufcufr de- 
feclus denotatur:ne% preffo ttto figmficatttcotenti,quo vniformis tantum 
k circulo abfceffus proditur: nomtnduimus autem Solarcm, vt perhoc, 
tx aliarum Elltpfeoncenfu eximeretur . Eft«M>»haecElUpfi5,coni ra- Drfcrito- 
diofi a difco Solis confpicuo, in conuexam Atmofph<era? fuper- "JjjjJJj' 6 * 
ficicro ciaculatio, &mutua quscdam atqueobliqua eorundem_i 
intcrfeclio,inoculum vclaliud pun&uro intravaporcspofituro, 
refradie protenfa. Etquatenut qttidem hdcfeftio conuexam vaporum 
extremttatem tnfidet, eatenus altitudoeius , longstudinemproccrttate_j 
fuperat : at vcri prottt rtfiaila in punclum aliquodcoit , feu oculi, fettfpe- 
ruliaut chartd in obfcuro obtentd, ftc longitudo excedtt altitttdinem, tdj s 
in/tquali pajfu, prout-vidclicct magna velparua RefiabiionisdtfierenttA 
inieruenertt. ^ud emnia attente conftderanti,hattd dgre fient obitia.Su. 
perfictesenim Spharica, (qualtm incxtremitate Vaporumconflitttimus ) 
tylindrum conumue obltque penetrans , fctiionem facit circulo fibitnfcri- 
ptolongiorem,circumfcripto breuiorem : qualem Atmofihard in conttm 
folarem,vcl hic in tttius conuexitatem e v parte rei introductt. gud qui- 
iem imprefito,vt phyftie loquamur,poftquam a reliqud cem folaris portio- 
ntvlteriusin profundttmvaporumdemhilHr ^ita radtorum tnJrabJtone 

k^A 3 conji- 
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nnfidit, vthcttior/pftmaxfs longioremantecat , nonver/tatefed*pf*- 
yentie,comvidelicet inflexienecaujfata.; & hanc Mtcamorphofin-- 
indigetamusEIlipfin, atquedehac animmesl agere; originem , eauf- 
fam,modum,effectum iffim,&multa indefendentta indagare. £u*p" - 
inde Phafts,fic*tab EUipfi ApoUonianafgnra conform/tatcnon multum 
abludtt, oculo /udiea itafirehqua inter fe ctntendamm, ab eaplttrtmum 
. Co» P aia. abhorret. lUaenimvntuerfim tracJata, ab omni ccrtamaterta fefeauo- 
iio noftr* (At j uc cteU/U regtonis l/m/tes non excedtt : tllam wensimaginatu,fe- 
L«ri "tt tundum natura ipfim ex/genJiam,eformat : hancfoUres rsfy, & conglo- 
L f ftM - bata vaforum Uttitas mutuo concurftt , natura dttce , effngunt ; tlla ett 
plana,bac Spharicafttperfciei cumconofeclto : /Ua d:reclc , hacrcfacle 
vifitur : tUa fimplex, bacelltvfis mixta pottm eft cenfenda : ilUflabtlis ex 
natura ftta, bxc conttnuit vicifttudtnum varietatibm obnox/amanet : iL 
lam obttttmnecvariatf/tu, negjransfert toco; hac fccundum fpectanttn 
eculosmultipltcatur, ne% eadem cofetfuialterim fefe credit;tmo in mo- 
tnenta etdem oculo fefe , Proteo mutabtlior , transformat : tUam effingere 
potesanimo vt fUcet j hanc octtlis mtueri nift ' ccelo fercno,id%m*nevet 
vefiere , vt plurtmttm, nonpotes. gttds ob res, Amice Leflormoncndm 
erasabinitto,vt etymolegiarationem perciperes , ne ellipfi ApoUonians 
qH*rcndafru(lradcfudares,fedhac Aflronomica vclOptica contentm ef- 
fcs : & vero te futurum omnino confido ,fieoquoego hxc candoreprofer»^ 
tureceperis animo. 

K_Ab otto qutdem huic Phcenomeno appeUttionem hdere,animoar- 
riferat : fedquta duo oui apices inter fefuntfcmfer difimiles, venter au- 
tcm circumqua^ aquaiifrotefionc intcr ambosfrotuberat; contrariu a*~ 
tem in Solis contorfione cuenit^noluiffeciaculumaltifimum, ad humile-m 
mtnm%, conuenientem nomenclatttram abiicere. 

De ctttm apparitiooe, muttts nunc annis fabilita, teftibm confrmt- 
da,mibinonarbttor effe Uborandum; nam dics diei fubortum eruclat 
vtrbum,& nox noclt fub occafurnSolis fctenttam hanc indicat ; quam ne- 
monon addtfcit , nift qui oculis carct, nemo noninteUtgit ,nif/ quijpou* 
te furtt : apert oculos, & vidc; & tatem huim miracult teficm 
acquires, qttalcm tu ommurn maxtme requ\ris,cu/ om- 
mnm multo maxtmc cndu. }alt &fiuerc. 

PLAV, 
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pt. 



tta 
m». 




PLAVSVS PVBLICVS 
A VCTORI, 

OB INVENTAM ET ILLVSTRATAM 

SOLIS ELLIPSIN DATV8. 

Tan^uam Mithriacis eslcrudalicentiafacrk, 
i In^fuum nimiumjumit ftbi Persi a Solem, 
i Pum pukbrum Ceelerum oculum, Patrem% Diei 
Ore * Leonino monftrofumpingit, &iUum 
Tam terfum, nitidum%Deum, tam crine decorum, 
guinullumprdter radios inftontegalerum, 
Nec diadema tulit, eurta anguflafa Tiara, 
Indutt inuitum, iuflumjjnuflura dolorem, 
Non minm indigna proponit Imagtne Lvnam; 
TdmcomptdinCceloesi^btcformaexpreJfaluuettci 

Mtdtcule fratri admugit cornuta Leoni. 
gtu ftnon puduit ludtbria fingere Pcrfas* 
Erubuere omnesin cceliforuicefteff*; 
Meginam Regem%fuum tam turpiter inter 
«htadrupedcs, eerte merifs meliora, videri. 

*hytli*cun%fuit tandem baciniuria, longe 
flmtamenin totum Babylonfuit impi* Ccelum, 
egtt* matutinum,pulcbrum % a flumine Phocbam 
Si quando veffetprepria exfcripftjfe figttra,^ 
( gJtM potefimplicim ?) Ntli prope Itttora Lotom 
Depinxif, rudie bdc, minimify arbufcula cenfm, 
Cuim necftuclu Satyrm,necgaudeat vmbra, 
Dicitur aurtcomi tertipma Soltt Imago : 
& paterer,ft ftc Piclorum degregefungm 
Ttekrct, Solam doflm fimuUre Cupreffum ; 
Sedfddt btc B a*tlon, ntc vult errafe videfi. 



* Fifcic.Ti 

1. -7 C. f*. 



t Pierins 
Hicro»l. 1. _ 
jx.ctYto- * 
clo &Tfae- 
•pkr*Ao. 



9uid 
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£uid Soli & Loto? q't*tandemcttfabula,Gracam 
K^4f$tmuUrc F a Bam cum tantt lumine difci ? 
Lotos cum teaebrat ntflurn* afpexcrtt al t % 
K^itquefuam late proferpcrefenfent vmbram, 
KMoxquaft vtcindt hyemes, Boreamg r ntuesfc 
Trauidcat, metuitfoltis, patulum £ vtrorem 
Contrahttinrugou, drtotaplicaturin anum; 
Donec Leucothbesignc/ccrepurpura Ceelo 
Cteperit, (jr rurfum racttit folartbm tcltt 
Explicat obfcura contraHos notte capillos : 
Hacigitur mtferam premit incon/tantiaLoTOH ; 
Sed Sol immoto femper nitet auretts ore, 
K^innorum^ vices y (jrtot miracuU mundi, 
Vultu hilari rofeus vtdet xternante iuuenta ; 
T^uffa illt in malas per tot iam fecula ruga , 
Nec cajii in frontcm potuere irreperc crines : 
Hunctamen jEgyptvs potuitcomponere LoTO ; 

Hac ego cum turha, quaprimitn limine Ccelt 
Suhfiflensjanium Lunadtffendia vidit, 
Huic vni macultt & cornua credidit igni t 
Et metamorphofcs&men/truadecrementar 
Hemoaliis quidquam turharifenftt tn a/lra % 
Salua% vtfa fuit refiuhltca Confule So le» 
Htnc lippireolim veldelirare Canopum 
Credtdtmm, Solem dum pingit imagine LoTL 
« ru».l.r. sedgrex c Brachmanum faptenttortncubatvni 

Hutc fludto, huic oculos vigtles, huic deditat annos* 
Vt folem in rugat angujfa fronte coattnm 
Cernant : qutt nudm aluit quondamlndia turmm 
Gymnofsphtfiarum? quot mtliia magnm larcha 
Emiftt contra Solem fiatura ? quot ipfts 
Vix conceffum aquilis; poii centum vtforftan antft» 
In Solis vtdeant aliquid variabtle difco. 
Scd mifcri caltda male dum torrcntur artna, 

m 
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Etpede fiant vni, ceugrus, autimprobus Anfer, 
Tteceptiredtcre dcmum >fieci% ma lignas 
DamnatteremoraSygratisfa btbereperenne 
Neclar, quodplenofundebat Tantalus auro, 
Dignus delufis toties pincerna cateruts. 
Et quis tandem oculis his nollet credere ? quando 
Jpfe Atlas,ftcllisxumvicintpmm ejfet, 
o : ft iuit Cceli, ex radiis menforibm, vlnas, 
lur&t Phecbeo nil ejferotundtm ore. 

Tandcm oculus melior, Pullm%Aquilwt4S t &v»us 
Inter Brachmanas quipopt regulm ejfe, 
Vum toties fuperos lufirat tam fedulus orbes, 
Siue h<tc exofus mortalia,fiue quod illum 
Jgne ardens meliore animus ftimulabat ad aftra, 
Prodigium reperit Solis nafcentis in orbe, 
guod bene fub Loti depinxit Imagine Memphis . 
2{am velut hac foliis fe confiipantibm, atra 
JSIocle cubat,placide% noud eum luce refoluit 
^Amucrone ctmas,donec neque ruga coartt et 
Expltcitas frondes .-ficSolcum rcdditur orbi, 
Mane nouo , renuic vulcu prodirc rocundo, 
Sed,qutnquamArgoliei Clypei perfeclior orbeesl, 
Tunc tamen Aufonium mauult A ncile videri : 
Ouale olim ccelo dicunt fluxiffe d guirites. 
Stueaquale fibi Selfinxit in athere Scutum, 
KJitfyfui hocvoluit fjreculumclarcfccre vultus 
Siuetllud Diui temeri abiecere iocando. 
SitamenhoeSalttsobtrufitBotnaferendum, 
Pluraj; Mamurim primi rcferentiaformam 
^ddtdn.hoc So lAspulchriim & mirabtle Scvr VU 
jguo vtdtu accipiet, quibus amplexabtturvlnis* 
Cuiccelicuraesl, pulchro^in Solelaborat ? 
guodtu Mamuriomeltor Scheinere,/4£4« 
Prtmu/n oeulovtfum,tamdoilisdeni^chartis> 

i; Pi*t£ * 
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vt m cecl*> vix iam formoftus extet. 
HincplaresSalios A ncilc boc ferrcparates 
K^JptctM, hon Mamurium de more eanentes, 
Tu dottorum tbcs pojtbac Scheikere per ora, 
Et nififaltaces dant vana oracula Mufk, 
Vrak r m trabeas, & caelidenifyfafces 
1(1 a tibi applaufh communiindago parabit. 
e Iafti». 1. NsmfcvelutTyricqHondam* Stratopauperin agro 
Primus ab Eoo reducem quiagurgite Pbabum 
^Jfexit $ digito^iubarmonftrauitamicum\ 
Imperium in Patriam, & pro vifo Sole coronam 
K^tcccpit : fictu non vifaprioribuutnnis 
In medio dum demonflras miracula Sole, 
Regnum inter doclas poteris fperare catbedras ; 
£>uod tibi Solaripaffim portendttur O vo : 
/Platarch. jy am q U0C l J e carlo l turant cecidtjfe poetst, 
Sjrmp. z. p Q ff uce ^ $*g emm9 pUnum Pol/ucis, ad tffas 
Reiicimus nugas, quas tantum Graciacredit. 
Tu cum prima dares dociis conuiuia menfis^ 
Tercula patricio promtttens digna palato, 
gualisapifticcsnam bonus bojpct ab O vo ? 
Indubio cH> quidfisfupremaad Mzhdaturus, 
gui totum primo Solcro proponis w O uo. 

Ex VOTO PviLI€0 

Acciaebat, 



Sernardns Renanus, Auftriacus, &c. 
T. I. D. S. M. A. S.&c 
Mtnoris ergo } &c. 
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PRiENOSCEND A. 

GAPVT PRIMVM. 

Otis parsvifa,apparec circulus planus. pc^.Optic 

Eucl. ■ . . 

Huius parcis excremicas vifa , eft pcnphcna circu- 

» culi. penj. Optic. Eucl. 
PerHanc excremicacem adhim planuro, faciccommunem 
cum folefeclioncm^circulum. pcn.Theodof. Sphsricorum. 

Ab huius circuli peripheria , fingula punda in oculum collucentia ad vnG 
puraum.procedentradiisreais; peri.i.Vitcll.idcoquein fupctficie conica 
«runt;per z.def.Eucl.inopt.cVr. def. primamque prop. Apollon. mConio 
fta.I.i. Figura autcm fub hac fuperficie & circulo folaricom- 
prehcnfa,cricconusSolisradiofus,fiacconu8Solaris: Cuiusvertex 
in oculo, feafis in Sole, radij in medio ; axis, radius qui a centrobafis in rcrticcm 
prorenfus. t , 

Qoiaergo.vtper 66. Vitell. I.4.&1?. Eucl. m Opr.conftat,axtsconifo* 
kris ad anguios rcilos inftftit bafi ; idcirco rcftus eft conus ; pcr dcf. 8. Apollo- 

nij.I.'K . ft fL . . 

P!anumigituTperaxemd!<3um,8ccentrumterra! traiettum,tranhbite«- 

atv. Zehith ; per u prop. 1. 11. Eucl. cum refta a ccntro terrje pcr oculam tranf- 

mitTa ftc verticalis linea : planum ig tur hoc eft verticale. 

Huius.plani coromunis cum citculo Solari ft&io, eft linea re&a; perj. 

prop.l.n.Eucl.circuliq;SoIarisdiametrus;perdef.i7.I.i.EucI.fccaseundem bi- 

farramadfummam&imamabfidem. Voceturauccm ffcmura hancfc- 
£honera facicns, planura alcicudinis primarium-»: fc&ioautem, 
diarnecrusalcicudrais, vcUkicudoSolispriroaria_. 

Planum hocadcirculum foiarem cftreft im. per prop. t8. l.n.Eucl. 

Phnum per axcm coni folaris , reCt um aci planum akudiois primariu , facit 
«ommuncm cum circuloSobti fe&ionem, lineam rc&am eidcm plano pii- 
marioad rc<5os, per 3.8C 19. prop.i.n. EucL idcocjue & altitudinisdiamctra 
ad reCios iu ceouo circuli Soluru,per def.3. Ui. Euc!. Vocctur autcm talis linca, 

B z dia- 



r. 



3. 
4« 



6. 



8. 

9- 
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.10. 



1 1. 



12. 



* REFRJCTIONES 
diametruslongirjdiois, fiuelongicudo SoiisprimarisL^: pfanum 
auttmipfamfacicns,appellctur planum Iongituduns pnmariucD. 

Iam fi althudini fbljrtpcrfingulalongitudinispun&i, a&xfintparall*lr, . 
pertjueillas&vcrticem conifoUrisplanaduditicogijcaturjappdlabijnturipfi, 
plaaaakicudinisfecuadam: ipfaautemparallclx, AkicudmisSolis 
fecundarix. 

Planalongicudinisfccundariaeruncilla; qua? ptrparallelas 
longicudiai lineas & vercicemcoaicranfibunc: parallcia ver6, 
Longicudines Solis fccundariae. 

Piana vcrcicalia per fingula longicudinis feu primariae fiuo 

fecundari£punclacradu£ta,prajcerccncrum folaris circuli, vo» 

ccacurpUnafecunduraalcicudincm.Confidcra Schcnnadicduro. A 
BCD cftSohs apparensportio.percuiusperimetrum t&a plaoitics EFGH, 
facitcirculura AB C 01, acuiuspun<ft'.sfiug;ilis A, B.C&D .Ir.sque inter- 
mcdiis proie&i radiiin oculum V, funt in fuperficie radiofa conica V A B C D, 
quae cuna bali A B C D, etficit conura folarcra AB C D V, cuius rertex puutfi 




V io oculo, bafis A B C D, in Solecircutiw, raJiqui radijafingulitbafeospun- 
«isioverticememini, vt AV, I V, CV, &c indiaphanointcr SoL-mftocu- 
lummtertef*o; axiseoni cftradiusl V,re<ftui adbafim, vndc & conus totus 
rcaasefl: pcr cuius axcm Vf, & ccntrum terr.t trai«aum planum VKL 
Jefignat in bafi perfcctionem B D fibi bafiq iccommuncra, SolisaJtitudincm' 
vAbilc,BD.air<r6planuVMN,3dpIanualtituiiniaVKL pcraxcmconi v i, 

rc&nra, 
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COELESTES. * 
rectom.facitinbafifeaionein AClongitudineSoIi.vifi. Dictu,rq;ptannm V 
MNJongitudinispriroarium; VKL, planumaltiturtnupnrnumm. Kch- 
q«a verb plana pcr rc^as ahitudini & longitudini parallclat , qualcs funt O P & 
k, longitudini ; OSoi TR. Altitudini, perq_ue verttcei» con; folans V tra- 
duda, vocaotur planavcl Altitudinii velLongitudmis fecundaria. Tando» 
vcrticaliaper fingula pua&aLongitudinis AC traie&a, Uniplanafecwtdur» 

Uncam ver6 A C, Longitudinem Solia apello, non Latiwdinem , quia 
Sole in meridie pofito.ipta fecundum longitudincm eoeli «wndnur. 

Iam fi «eulus & Sol vifus in eodcm fint diaphano, radij ad oculum pertm- 
sent direfti ; fi ver6 in alio perfpicuo verfetur Sol, in alio oculus, rccipict is ra- 
dios folarii coni refraaos,netqBe rcfraaio i» duorum diaphanoruw conhmo, 
quod appellatur ab Opticis fuperficie» refringons: radiusautem , aSolein 
fuperficiem rcfringentem allapfus, radius incideDfti», vcl ineidens- ; 
pun&um radio incidcnthe & fuperficiei refrlagenticommune, punttunx. 
refra&io nis ; ab hoc punfto ad oculum delatus incidens radius , vocatuiu 
refra&us; Iineaapunfto refraftionis fuper fupcrficiem refringentem par- 
pcndiculariter excitata, dicicur pcrpendicularisad quara vel a qua fic ride ritek 
refraftio. Cum vero in noftro propofito corpus diaphanum rcfringens fit fy'~J m 
vaporumregio,terrashomocentrica,ipfanonincommodc Acmofpha?ra_i 9lhm u 
videbiturindigctanda;&ficIincaacentroterraiperpunau refraftionis emif ub.nv 
£> eritea dequaagimus, pcrpendicularis. Vidc fubie&um fchema, inquo» 
A B C Sol , mittit c puaftis A, B & C, radios A D, B E, * C F, in Atraofph*- 

ram D E F» 
tert^homoca- 
tricam in cen- 
trocomuniG» 
vocanturq; ij 
radij.tineaei»- 
«idcntiat: pun- 
daveroD, E, 
fcF inconuc- 
xavaporu fu^ 
perficic rcca- 
pta.pun&a rc« 
fraftionum: a 
quibus puct s 
porre£Um o- 




B 3 



culuro 
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4 RBFlACtlONIS 

culum H t Kn« r* ttz DH,EH,F H, vocantuf refra#i racJij : cx G aatem v*- 
porumatqucterraeccntr^jcmiflVprrAas G D, G E, &GF ad refradioniifn 
pun&a, D, E & F dicuntur perpenJictilarcs, adqutavdi quibusrcfra&iofit. 
At verofupcrficies U> E F D, eft rcfringcns vcl refraftoria ; ficut & diaphanum 
BH, a vaporibusaJecuIam vfquc,cft corpus refradiuum, &lubiedtumlt- 
ncx refrafbe. 

Sapcrficics in q«a Kaca incidcntijc A H), & refrafta D H incft , appcllatur 
fopcrficicsfiuc planum Kcfraftionis. Vidc Defintt. Viull. ad lifer, 10. 

Angulus ADI, mpun&aincidentix fcu rcfra&ionis D , a iineaincidcn- 
tiae AD,& pcrpcndiculari GDI protra&a ex Din I, eftang iusincidentix, 
vocaturab aliisinclinatiolinear A D fupcrfuperficicm DF. Angvilus quem li- 
n«a rcfradtionU D H, & linca mcidenti* A D, ex D ve. fus H procra^ faccrct, 
efletangulusrcfra&ionis. 

Angulus H D G^iicitur angulus rcfra&us , & continctur ilinea rcfra&a 
& pcrpcndiculari G H. Ex quo diligentcr cft animaduertcndum » altud eflb 
anguiu rcfra&ionis,aliudanguIum Kcfra&um. Suntenimamboa. gu!t a ra- 
dioincidentc protradko &a perpendiculari comprehenfi, partes , quarum v- 
irauis iltcriusad angulum diftum fiuc incidcntiaseft complementum. vtconfi- 
cicranti patet. 

PROTHEOREMATA. 

C A P V T II. 
N quauis fuperficic refra&ionis, neceflario iaceot, pun- 
tium radians fiucvifibilc ; puofluro rcfraclionis; pun- 
dumoculi aquo&inquofitviilo; &lineaperpendicu- 
lansapunclorefraclionisfuper fupcrficiem rcfringetem ducta. 
E(t Vitcllionis,!. 10. thcor. i. Vidc Solem Ellipticiim pag.17. in rcfponfion». 
Ex hoctanquam fu.idamcntofacilc dcducutur&tubfumumurfequentiapro- 
theorcmata noftro propolito accommoda. 

Planumrefraclionis SolarisquaquauerfusproreTum,necefc 
fario cadit m centrum tcrrac. Quii eadit in centrum Atmofph*rx, q uod 
eft centrum tcrr* pcr num. 13. cap. 1. Quod porrocentrum Atmoiphxrx pcr- 
aadat idcm planum.indc liquct, quia lincam perpcndicularcm occupat , pcr t. 
prothcoroma; hsctutcm Atmofph*ra?ccntrum infehabct; & Atmofphxr* 
terrareftconcenttica. VideSolcmEllipticum,p3g 15. &alibj. 

Planum refraftionis Solaris vt ancc produclum, ncccflario 
cadic in coni Solari* vcrciccm. Quia ii cocxiftit ponfto oculi q uo vifio 

pcrE- 
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perfickur,ergo fi per i. prothcor. planum rcfra&ionis 'w ilmd pjjn&um cedir, 
wditetiaminconiSo!atisapic«m. QModeratprobandun^ 

Planum refra<3ionis Solans, ncceiTario cadit in radium m- 
cidcntia a punclo vifibili manacc : quia eadit in pun&um vifibilt& re- 
fraaioms, quae funt radij incidentis «tremitates. Eftautem radiusvtrctSa 
linea, quartotaiacctin eoplano.in quo fua extrema habcr. 

Planum rcfraclionis Solaris,necelTario cadic inlincam rc- 
fraaionis, Quia cadit in pun&umrefra&ionisficoculi; qu* liuearo rcfra- 
dtionisclaudunt. . . 

Planura rcfraclionis Solaris, necoflario cadic in lineam vec- 
tkale,&conrcqucncerZenich&Nadir.quiacaditincentrumterrspcr 
protheor. * & punauro vifionis, pcr r. h*c autcm in linea vert.calt tacent, qu.a 
Scentro terr* per oculum in < oelum protenfa rctfa, eft verticahs. Igitur & pla- 
aumrefraaionis,peri.prop.l. u.Eucl. t . , 

Ergo i primo ad vlttmu , O m ne & foK refraflioms folans planu, 
eft planum aliquod vcrticalc. Eo quodin omni refraa.onis Solaris pla- 
no,nccc(Tario inefle debeat, linea perpe-dicularis per centrG terr* tra.efta, & U- 
nea vcrticalis a centro terrarper oculu in Zcnith : at h* dus 1. nc* fim ul rcper.n 
poHunt in Solo plano aliquo verticali : Et vbicunque planum ahquod verttcalc 

pcr Solcm traiicitur, in illo hae duaelvne* inueniuntur: ErgoomncoC i>o- 
lum refra6ciooisSolaris planum,cft planum aliquod vercica o. 
VndecuminnulloplanoLonguudtnis(Sole cxtra Zenith pofito) fimulexi- 
ftattam verticalis quam perpcndicularislinea, nullum Longicudmispla- 
uum, eftplanum refra&ionis. 

Sic, nullum planum fecundarium alcicudinis, Solc cxcra., 
horizontcm pofito, clt planum rcfraclionis. 

SicSoluroplanum Aiciwjdinispriroarium,fempcr & vbiq; 

eftplanumrefra&ionis. 

S.c, plana omnia fecundum A lcicudincm , Solc vbicwnquo 
exiftence, fcroper func plana refraftionis. 

Sicvnuroplanum Longicudinis,Solein Zcnich pofico, eft 

planum refra&ioois. 

SiconineplanuAicitudinisfecundariumSolisccntroinn©- 

rizonce faiuco, eft olannm refra£iionis. 

Omnia&fingulafingulatim demonllro. Vbt pritis feroel pro femper 
wonco, quatUoCoai S<Jiaris meimoiicm facio , lUum qwdctn cx parte 



6. 



7. 
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* REFRACTIONBS 

rci vt plurimum eflc rcfra&urn ; parum tamen iatcrcflc vcro modo concipiarur 
nunc,donecdeR<:fraftionihusin poflcrioribusagatur. Hoccnim prarfentcnt 
adremnon facit, & cx*matcria fubic&a facilccolbguur.dequoconofermo 
habeatur. 

NVLLVM PLANVM LONGITVDI- 

NIS SOLE TOTO EXTRA ZENITH 
pofico cfl: planum Rcfraflionis Solaris. 

C A P V T 111. 

^:-?^ ViAomnepIanumrcfraflioniscftp!inuverticalc,p€r prothcor.7.c.2. 
Atqui nullu planum LongitudinU in fa&a hypothefi, cft planum ver- 



ticale. Ergonullum Longitudiais , eft planum Refradtionis. Minor 
probatur.LongitudoSoliscftrcciaad planumAltitudinisprimariikjpern.^c.r. 
Longitudincs fecundarix funt Solis longitudini parallel*,pernum.n.cap.i. 
ergo etiam re&« ad planum alitudinis primarium, pcr 8. L u. Eucl. Ergo pla- 
na per longitudincs hafcc omnes & vcrticem coni Solaris a&a,re<fta funt ad pla- 
num primarium Altitudinii.pcnS. l.n. Eucl. Sc&io crg#ipforumcommu- 
nis, cum fit linca rc&a per apiccm c«ni Solaris a&a, reda eft adplanum Altitu- 
dinis pri»arium , per 19. h 11. Rc&aergo ctiam eft ad lineara verricalcm per 
def. j. 1. 11. Atqui per vcrticalcm lineam Altitudinis planum primarium tranfir. 
per def. f . & 7- cap. h & ^olc toto cxtra Zcnith pofito,ipfa tota eft extra conum 
Solarcm, Solumquc ipfius apiccm participat ; omnia vero longitudinis pUna # 
totum conum S olarem fccundum longitudinem fccant ; igitur per 1. 1. 11. Eucl. 
impofTil ile cft, vt vcrticalis linea fit in vllo longitadinis plano , Sole toto cxtra 
Ze*ith pofno.Igitur nullum planum LoDgitudinis, &c. eft planum Rcfra&io- 
aif, Quodcratoftcadcndam. 

In appofito fchcmatc, A cft Zc- 
nith,BCD,Sol «tni Zsnith, cuius 
Altitudoprimaria BD,Alcitudinis 
priaiariu pUi)uAEDF,tran(icnsp 
C ccntrum oculi , q> fimul eft apex 
coni Solarii , & pci Zenith A, vndc 
A G F cft linca verticalif. Loogi- 
tudo Solis primaiia cft C H, fecans 
primariam Altitudincm iriccntro 
Solis I ad angtilos C I B, C I D,&c. 
rc&os. LongitudoSoIisfccunda- 
riac(tKL»fecans Altitudincm pri- 
mariam in M ad rc&os,KMB,, 
K M D , co quod Longitudini pr U 

mariasL 
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C OE L E STE S. ? 

primaria? C H srquiftiftet. Vndc plana C H N O, &' K L N O, pcr infce Lon- 
gitudinesCH &KL,apiceii.qucGSolarisconia(fta,fuiureAaod pUnuroTU- 
ticudirrs primarium AD, facientia cum codcm fc&iones communes,lineas 
1G & MG; inter conum Solarem comprclu nfas j inter fe vcro mutuara 
fe&ioncm N O , qus fit rc&a ad planum A £ D F, in f un£to G,ideccjue rc<5U 
ctiamad vcrticalcm G A ; qu# cam tota fitextra conum Solarem ad G acu- 
minatum, tota ctiam eft cxtra plana Logitudinum. Vndc patet, nulta Longi- 
tudinum folarium plana,pofle cfle in tafi Solis fnu,plana verticalia,&c. id qtiod 
•rat denaonftrandura, 

NVLLVM PLANVM ALTITVDINIS 

SECVNDARIVM, SOLE TOTO EXTRA 
horizomcro pofico>cfl planum refraftionis. 

C A P V T IV. 

QViA nulliim talc ptanum,eft planum verticalc: cura oronium planorura 
vcrticalium com munis fe&io fit lmca verticalis , pec vcrticem coni folaris 
& ccntrum oculi tradu&a, at vero planorum fccundariorum Ahitudims, 
communisle&io non cftlinea verticalis; igitur plana Altitudinis fecundatia, 
non funt plana verticalia. Sc&ioncm autcm dlorum communcm non cflover- 
* ticalemlincam,(icdemonftro* 

Linea pcrvcrticem conifolaris ad planum longitwdinis primarium rc&a, 
cft fcftio communis iftorum planorum , per 19. ], n. EucJ. ideoque paralicla al- 
titudmi, per 6. !. 11. & idco ad rcftos axi conifotaus, per 29. 1 h Eucl. At vuo 
axisconifotaris,Soletoto fupr3 honzontem elcuato , cy ftu ltnese verticaliad 
angulos obliquo^; quia quantitas illiusangidi , eft ?rcnsinter centrum circuli 
Solans & Zenith interceptus, qui minor cft » quacn arcus intei Zcnith & ho ( i- 
z«otem,cum Solfupraipfam ponatur, minor eft crgo qyam 50. Ergealtitu- 
toSolis aliuude cognita, fubducSa a $o. ciabit inrcfiduoinilinatioium axis 
ad vcrticalcm Iineam: cuius complcmentuin ad po^dabit inclinationem co- 
rounis planorum Altitudinisfecundariortjr fe&ionis, ad lineara verticalem.i- 
gituripfalinea verticahs non eft ; igitur in centrum terrxnoncadit,igituriIla. 
aonfunt pUna verticsha, cum horum omnium commuBisfcdtiofitlittca ver- 

ticahs. Igitur plana AlmudinU fecundaria , non funt plana Rcfra- 
&idaiuri,Solcto<ocxua honzontem'p&fito. idquoderat 
duuoafUdttdum. 



so. 



.f REFHACTTO NES 

SOLVM PLANVM ALTITVDlNIS 

PRIMARIVM, EST SEMPER ET VBI- 
que plaoum rcfra&ionis. 
C A P V T V. 

QVia cum in ipfo femper exiftat centrum Solis , & terr*, vertex itetn Coni 
Solaris&Zsnith,patec iaipfo eflfepariter pun&um rcfra&tonis fiucin- 
cidentfe, So!e vbicunquc tandem conftituto,per ea quae diximus cap. 2. in pro- 
theorematis:adeoquein ipfo verfari tam lineam verticalem,quam perpendicu- 
larcm,incideatiae atque refra&am; & (ic femper & vbiqi*e manere planum He- 
fra&ionis S&Iaris ; id quod erat oftcndendum. 

PLANA SECVNDVM ALTITVDINEM, 

SOLE VBICVNQJE POSITO, SEMPER • 
func planarefra&ionis. 

4 C A P V T VL 

QVia vbicunque fit Sol , femper pcr aliquod ipfius pun&um cp extra altitu- 
dinemprimariamiaceat,&perZenith, terrseqne autoculicentrum tra- 
duci poteft planum , per z. 1. ll. Eucl. cum tria talia punfta conftituant vnum 
trigonum, per poftul. 1. L L & dcf. 11. Q<K>dlibet ergo talc planum eft planum 
fecundum altitudinem, per prxnofc. 12,. c. 1. & planum verticalc,per idem pr«- 
nofc. & confequentcr planum refra&ionis, per protheor. 7. cap. 2. Qupd erat 
oftcndcndum. Ex hocconftat, Soliscentroin Zcnithconftituto, prjrcer pla- 
num Altitndinis, & Longirudinis primarium ; rcliqua omnia pcr centrum So- 
listradufta, efle planafscuadum Altitudincra. 

SOLARIS CIRCVLI CENTRO IN ZE- 

NITH LOCATO, INTER OMNIA LON- 
gitudinum plana, id vnicumquodeftprima- 
rium Longicudinis,cftplanum Re- 
fraftionis. 

C A P V T VII. 

QVia pnmariumLongitudinispIanum intcr omnii plana longitndifii«n 
SoIariu,vnicum efLquod pcr ecntrtim Sotai i 5 circuh agitur^itixta prxno- 
fccndaca p. cap. r. cxtcra ycro Longttudiaum plana fecundvia fant emnia 

* huic 
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feutc pSralleta, 'pct alia Solis pnaaa tradnaa, per prapnofecniltim tt.cip.-T» 
CemroieiturSolariscirculiftatutoin Zenith, tranfibit longitndinisprimari& 
«lanumZ.ivth.tranfitvero & verticem coni Solaris, igitur&ccntrumterr* 
totamoue lmeam vet ticalem, per u I. II. Eucl. igimr ipfum cft planum vtrtica- 
le: E:go&^rfraaionis,perprothcor.7.cap. 2; Solansigtturiirculicentr» 
ia Zcnhh locato, inter omnia, &c. id ouod erat dcmonftrandnm. 

SOLARIS CIRCVLI CENTRO IN ZE- 

NITH LOCATO, INTER OMNIA AL- 
titudinisplana,id vnumquodcft primarium 
Altitudinis, eft planum Rcfrattionis. 
C A P V T VIII. 

QVia fecundaria Altitudinis plana, non font verticalia in hoc cafa.pcr prar7 
oofccndum 10. cap#i. Primarium aotcm eft vcrticalc & refraftionis j per 
proihcor.y.cap.i. llludcrgofolum,inhoccafu,interAltitudinumplanatri- 
nmphar. Quoderatoftendendum. 

SOLARIS CIRCVLI CENTRO EXTRA, 

ALIO VERO IPSIVS PVNCTO QVOVIS IN 
Zcnith pofito, inter omnia Longitudinum fccunda- 
riarum plana, vnum fblura fecundarium, 
cft planum Refrar>iionisr\ 

C A P V T IX. 

QVia per pwn&um illud folare, qnod cft in Zenith, vnica tantum linca 
Longitudini primariae p.arallela, &perillam planum Longitudinisfecun* 
iariumtraducipotcft, per pia?nofcendum n.cap. i.quodcumpcrZenithfo- 
lum tranfeat, erit Yerticale folum,ideoc|ue planum Rclraaionis. Id quod erat 
©ftendendum. 

OMNE PLANVM ALTITVDINIS, DVM 

SOLARIS CIRG VLl CENTRVM IN HO- 
rizonteexiftit,eftplanumRcfrac5lionis. 

C A P V T X. 
Via Solarw circuli cex.uu.rn in horizonte ftatutum,diftataZenithqua-- 

C 2.. drante 
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*9 REFRACTIONES 

drantccirculi, ncommumsommu Aftronomoru h ifictafc ^ncntia quorl- 
diana comprobat: ergo vcrcicalislinea adaxem coui fol icisin eiufde v :rv.cc cf\ 
re6ta,pcr theor. i.CLunj, n.i prop. 27. 1. 3. EuJ. inecnunns, & ahas fej>ius: 
fcd&aitituio SoI,s prmuna adaxcm coni loUriscltrcufci» per i<y. L u. Ej:I. & 
tam hxc quam vcrticalis imea efl ineodtmprimario Aitituimis plano , cum 
ipfum (it pUrjiim verticale, & AJticudo Soliscommcrfiscus curn circulo folari 
fc&io: igitur Alcitudo Solis pnmaria& linea verticalis, funtinccrfepiralle^; 
pei zg.Li.Eu;!. ig-cur alcicu imesfL-cundariae, cum fiarparalleiaralcitudini pri- 
mariar,pcrprc£riofc. 10. c. 1. erunt etiam paral!c!jc ad Hncam verticalem, p jr j. 
1. ir. Eucl. Etquiaprimaria Altitudorc&a efl: adpnmarium pbnum Longitu- 
dinis, quodprimanum Altitudinis planum redtum fitad planum Longttuii- 
nisprimarium, perprxnof.9. cap.i. & CircuIusSoUrisadidem Long tudmis 
planum tic rc&us , pen8. i. n. fcc^nt infup?r icf. Grculus fobris & planum 
Alcitudinis primirium in Alcicuimo SohsprfmaHfl j eruntadidsm Longitu- 
dinisprimirium planum, omiiesalttt tdines fe-undan^re&e, ner 8. 1. n. Eucl. 
Ad idem igitur rc&a erk Im:a verccalis , pe r 8. !. ctofdem t i^quciii apiceconi 
foIaris.Sed & planao nnia Altitudin.im (olarium per AltituditicsfoliTCS & api- 
cem coni folaris traduel: i, rcifh firot ad pljn jm Longitudtnis prirmrium,per 
I#.Lll.igit ir&com.nunucoru n k£t operapicem coni foliris fa&aeftlmea 
re&a ad idem Loigitudmis pnm iri^e planum, in eodcm coni foLris vcrtice per 
19.!. n. Ig ctirai iij n cmfde n plani pun&u, quoicftcufpisconi fohris, incU 
dit tam liuca verticalts,quam communis planorum Altitudinis fcctio ; cumq ie 
vtraque linea ad idem planumin eodcmpunftodtprobatarcfta ;communis 
omnium planorum ifiorii fe&io, congruetcumlm m vcrticali.penj.l.ii. Eucl. 
Ig cur om liu n iftorum planorum com minis flct o,eit linc, vcrcicalis: ipfi 
igiturfuotp!anavertic^li3. lgitur pimaomnta AUitudmum iolarium, foiaris 
circulicentroin hoi\zontcfl;atuco,funt planafolariumrcfiadionum. Quois- 
ratoflcndcndum. 

In adiedo fchcmate 
pa-cnt omnia. lh quo AB 
tfl: hnca vcnic hs; AP>C 
DEj cttpl aaum vcrticale, 
fecans Solcm in centroC 
per lincam DF: planum 
hot i/outale c(t H I K L, in L 
quo G ccntrum Solis cxi- " 
ftit, quod in oculnm A ra- 
diat ipfum axcm *J A» di- 
raidij coui folarij A HOI 
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COELESTES. ir 

A, cuiusbafis cft Sol vifusH O I, cufpis punftum A, H I fc&io planihorizon- 
talis cum Sole, eft Solis Longitudo primaria, HIKL planum Longitudinis 
primarium. Altitudo Solis primaria cft re&a D F, fecan*Longitudinem pri- 
rnariamHIadangulosHGF.FGI, rcftos in pundoG ; vndc MN & 01 
altitudines fecundarise, eandem Lctigitudinem Hl etiam ad rc&osfecant m 
puncYisP&I, idcoquc plana per ipfas tradu&arefhfuntad planum HK,ob 
«amquc cauflam communem habent fcftioncm , vcrticaUrn linc am B AE; & 
proptcreafuntplanav«rticalia,adeoqucfupcrficiciR.cfradionum: vtefficaci- 

tcr cft demonftratum. 

COLLIGENDA EX DICTIS. 

C A P V T XI. 

EX haftenus dcmonftratis facile eft colligere, qui circuli a p'anis iftis in cce- 
lo, Atmofpharra, &terradefignati,fiQtmaximi,qui non. Soli cnimrc- 
fraaionum, cum ij omnes fint vcrticales, crunt maximi, reliqui non. Qm ta- 
raen eandera cum planis, quibus infunt, appellationcm fortiuntur. 

ItaqueinccrLongicudinumSolariumcirc.ulos.folusillcma- 

ximus eft , qui punftura aliquod folarc in Zenich poficura craii- 
cicur,ad circulura Alcicudinispriroariumre&us: ideoqueSolcin 
meridiano verfante, coincidet ipfa cum vcrticali primario : & quia fingula Solis 
punfta poffunt fucceffiuein Zenith peruenire,contingere poteft, vt finguli lo- 
gitudinum circuli fiant maximi, iidemque qui verticalis priraarius. Rcliqui o- 
mnes extra Zenith eietfi, funt non maximi , & femperillc minor, qui per pun- 
flum folarc viciniushorizontitraiicitur : vnde fic, CUffl quicum Circulo 
horizontali fcnfibili eoncurric, cflc inccr oroncsLongicudinis 
Circulos roinimu; quod fic obiter demonftratur. Horizon fenfibiliseft 
«irculus terram tapgeas, non fecans, reliqui omnes per alt.ora Sol.s punft., & 
cufpidem coni folaris tradufti.terram fccant.vti refte demonftrari potcft ex 16. 
•rop. I ?. EmcI. & Ptop. C I. II. eiufdem, oblique enim acciduat ad tcrrc fupeir- 
ficicm.fcc Ergopcr^.fhcodof.I.i.fpher.reliquiomncsfuntmaiorescircuio 

Korizoutali ftnfibili. 

In adic&o fchemate, A eftcentrum terrar.BZe- 
aith, C.Nadir, BC verticalis linca; D punftum in Ho- ^ 
riionte fentibili iacens ; DE. linea honzontis fcnfibilis, 
tangcns terram in pun&o F. in quo & oculus, & apex M 
«eni folaris ex;ftat. Qnia eigo D E circulum F A tan- 
eitinF, fifumatur puncxum G fupra horizontemD, 
* C 3 &aga- 




52S 
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& agatnr cx co rc&a GHper F, fecabit ipfa peripherit m circuli A F, erirque ad 
ipfam cx A emiffa perpcadicularis A I breuior quam radius A K , vicinior ergo 
erit ipfa centro A qaam tafigens D E, h*c ergo minor quam illa. fic pr obabitiu? 
D E minoralia quacnnque. SiergoSolisaliquodpun&umconcurratcumD, 
circulus per ipfurn & F tfadu&us, minw crit, quar» is qui per G & F , aue per B 
&F, &c.tranfcat. 

2. IaccrcirculosAlcicirdinum^fempcrcftmaximus Alcicudinis 

prim3rius, qui fole Mcridiem : facicncccum codcm Mcridiano 

COlOCidi U y reli^ui maximi fiunt, Sole in horizote locato , extra vero, fempet 
funt non maximi, fempcrque minorcs, qtio magis ab horizonte afccndit Sol, & 
«linimusiile, quicentro felari in Zenith pofito, pcr cxtrcmum Ltngitudims 
primarix pun&um tranfinittitur. 

3* Qnaproptcr in Sphsera cxcra cropicos ftacuca, nulius vnquam loa- 
gitudiais circulus eft maximuj. In Sph^ra aurcm quaiibec, omnis A Iti- 
tudinis circulus eft oaaximus, Solis centro Horizontem occupante. In S ph#- 
ra incra Cropicos confticuca, quando Sol Zcnith pcrcurrit , illi Iongirudi- 
num circuli fuccefliue fiunt maximi, qtsi perpundh Zcnith fubeuntiadc.cri- 
buntur ; nulliautemaltitudinum prseterpiiroarium, cum quofemperisquey- 
nicusefttantumLongitundinis, velprimariusficentrum Solis verfetur in Zc- 
nith, vcl fecundarius, li aliud punftum Solis. 

4 # Reliquifecundum Altitudinem circuli, femper funtmaximi; ftucSolin 

Zenith, fiueextra, fiuein Horizontequocunquemodoverfttur. 

j. Vndecum Solfecundum omncqueminccelofitum , rcfpeAu loci cuiufq; 

o,btinercpotefl, triplexfit: Verticalis;HorizontaIis; Medjus: idcircoper A- 
nacephaleofin Synopticam^ : 

^ Sole Horizoncali quoad cencrura omncs & Soli Alcicudinu 

circuli, func circuli Rcfra&ionuirL*. 

2 , SoIcMedio; foluscireuluspriraarius Alcicudinis, Scomnes • 

&Solicirculifccudum Alcicudinem func circuli RefrafticionCL 

j t Sole Vcrcicali heccroccncrico, vnus cancum primarius AJci- 

cudiniscirculus,& vnuscancum fccundariusLongicudinis,& rc- 
liquiomnes&SoIifccundum Akicudincm circuh,funt circuli 
Rcfra&ionnni^. 

4, Sole Vcnicali Homoccncrico, vnus priroarius Alcicudinis,& 

vnus pnmejriusLongicudinis, &rcliquiomucsfccundum Alci- 
odiacjm. fuat cireuli Rexrattionum. Solc 
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C OE LESTES. n 

SoleHotizontaliquoad alia, excracentrum punc\a,Solus 5. 
AlcitudiQisprimarius.&rcI^uirccunduroAlcicudinemcirculi, 

funccirculiRcfrac"rionurn. 

Quibusitadeterminatis.faciiecritoftcQdcre, fwundum quasdimenko- , 
ne«,Soltnvnoquoqucfitur?fringatur. 

SECVNDVM QVAM DIMENSIONEM 

SOL REFRINGATVR IN SITV 
quocunquev- 
C A P V T XI I. 
r» OlisdiroenfiopaffiuaiQpr*rcnci a cafu,intelligicurlinearc i **t£g 
O aainfolaricirculoperplanuroaliquodcxdiaisdefignaca-,. 
Aliaeftergo Mtitudinis,caqu« velpcr ccntruro &cocalis; yclexcra^ 
& parcialts. Al.a Longitudinis, fimititer totaiis& particularis. Al.a 
fccundumAltitudinem,aliquandoparcialis, quando nimiru cxcra 
cencruro:aliquandovcr6cocalis,cumpcr ccntrum.». Dequtbus 
eft nonnihil duTerendum. 

C0NCLVS10 I. 
Soligiturvcrticiconccntricus, tocali Altitudinis&Longi- 
tudinis,que.q'; fccundu Alcitudincm cft dimtnfione,rcfringitur ; 
Ratio: Quiaomniumiftarum dimenfionum plana,funtverticaha. Vnde,cu 
«r fmcula fotaris pcrimetri punda talia plana tranfeant, neceflarium eft , totu 
Solemrcfiinei. Curoqueradij aperipberiafolariscirculiinAtmofphxram de- 
lapfi ineidant ad angulos «quales inter fe ; «cce(Te cft, totius Sohs refraftioncra 
cffe * x qualem & vn.for mem. C*terum,quia ifta: incidenti* p« t>e funt re<3*, 
CMmextremumSoKspunaumacetitroSor.sadeoqueaZcn.thabfitvixi8.mi- 

Atis primis ; idcirco talcm rcfraaionem fenfu pcrcipi cft peattus lmpoffibjlc ; 
quod ob fui paruitatem, fola rationc fciatur. 

CONCLVSIO 1T. 

Sol vcrcicalis,vcrtici cn non concencricas.refringicur fecundu 
vnacancurococaleAlcicudinisdimenfiooe.&fccunduvnamtan- 
twmLongitudin is partiale,rcliquq oei fcc» ndfi quas rcfringitur. 



b Solt4t$- 
t$w %n$for. 
mu refi*- 
8fjtd*bf 
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REFRJCTIONES 



funcfecundum Altitudincrn & propcerea partiales. Ritio: Q^ia 
omnia iftarum dimenfiontim ptana, funtplana venicalia, & omnia iftarum 
dimeniionum pun&afuntextra Zenith , prarter vnictun vertkalcomnibusco- 
roune, quod folum in Atmofphxram pcrpcndicularitcr radiar , rcliquaomnia 
obliquc. igitur omnia refringuntur. & cum in hoccafutotal s alticudinis di~ 
menfio diuidatur a pundio verticaliinduoinarqualia , &ipfa pei cen trum cir- 
culifolansagatur, per prjcnok. 7. cap.i. crit illud fegmcntum maius,inquo 
centrum Solis; alterum vero minus ; & mter harc fegmcma interie&i rcliqu* c 
Zcnith dimcnfiones fingula:, minorcs quidcm maiori fcgmcnto Aititudints 
totalis, maiores vero minorc, &c. per 7. pr0p.L3.EucI. hiac fv. inter omnia fo- 
Jaris pcripheriac pun&a,imam totalis dimenfionisabfi Jem omniurn m^xirac 
a Zcpjth abefle , fummam minime ; rcliquorum vero minus illa, quae magis ad 
(ummam abfidcm acccdunt, magis, quac minus. Quare, cura omnh pcnphe- 
riaefolarispun&a insequaliter a Zcnith recedantjnectflccft ,ca in Atmofph*- 
ram dclapfi, obhquas casqae interfiifc inzquales incidentias facere: neceffurn 
c Solutt- eftigitur, Solem c inaequaliter atque difformiter refringi. Cumquc maiorfit 
ttus dtfor. obliquitas incidentir,quopun&um radiansaZenithampliusrccedit, Sc nuio- 
^OtJ-Td" rcm °kliq # jitatcm incidenti* maior fequatur refra&io ; neccflarium efl , abfi- 
/Jn/tit/Jf M ' ^ em ^°'* s i mam omnium maximc fcmper refringi , & fcm per amplius illa pun- 
<5h, quaeipfifunt viciniora, rcmotiora vcro minus, minimcomnium, abfidem 
fummam. Qnxomniatamctfi fint vcriflima, quia tamrn rad j incidentiarre- 
&\ propcmodum funt ad fuperficicm Atmofphjera?, in hae hjrpothcfi.indc rur- 
fus accidit, vt totactiam ha:c rcfra&io 1 in te qaidem cx.fl.it, nullo umen fenfu* 
fcd (oiarationc percipiatur. 

CONCLTSIO III. 

Sol cocusexcraZcnith fc Horizoncem poficus, in vnica tan- 
tum AlcicudiniscocahdirneafTone, &in rcliquisSolis quse func 
fecundum Alcicudincm, dimenfionibus parciahbus refringitur. 
R%tio : Quta in hoc fitu Solis,S:>Ia ifl arum dimenfionum plan3,funt plana rc- 
fra&ionum, pcrcap.3. ^.5, 6. Etquia omncs har dimenfion«s in dircdu pro- 
trad* in folo Zcuirh conucniunt, uulU illarum totalem altnudinis dimenfio- 
nc aut tangct aut feobit, cxtra Zcnith, pcr 10. axioma apud Claui. L i. in EucL 
Cumq ic omncsaZrnuh dcfccndant infingula pcriphcria» folarispun<5h,ca- 
dcntium in cauam, ftu*imacrit,it1 qua Altitudinistotalis dimcnfio,vcrfabitur 
aliarum autem huic propinquior fcnipcr maior rcmotiorc: in conucxam vc- 
ro pcriphcriam cadcntium , minima quae iincr Zcnith & Altitudincm, rcliqu* 
ardiac maiorcs atquemuiore* , pcr 8. 1. 3. EucL vd ( (i pcr arcus libct procedc- 

«0 
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COE L E ST E S. 



rrcli<j U : 
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trt- 
lerat- 



re)pcrtheor. 5. infcholio adpropof. II. li i.Theodcf. npad Claui. Igitur o- 
mma ioiaris pcriphcriae pun&a,in arcu icmicirculari ad vnam Altnudims par- 
temfiro.dtrumpta.aZenithinaEqualiterabiun^omniummaxirreima Alt.tu- 
d:nisabfis J minin-icfumma,&<. C^ia decauflaab hifce pun&is radij m Atmo- 
fpharricam ropetficie incidentes.fai tunt ces inarqaales obliquitatcj,& maorcs, 
qui a punaisprogrediuntur.^uatiunta Zcnith rcmotiora: vndcfuillaetiam 
ampliusrcfnn»': ergoomniummaximeitfiingiturabfisima.minin^efumma. 

Et qura har omnes dimcnfiones , Altitudinem protraetamin Zcnith fe- 
€;.«', hiiu fii vttxtra Z niih iuxta hanc incedant vcifushorizontem, & quae 
in cauamcirculiiolans ptriphtiiam proctdunt, omncsfectnt Longitudinem 
Solis, qua v^otantuni in < onutxa, «xtra Soltm protr£#x,fecantlincalcngi- 
tudinislulaiisrrotr <5;a: e quih. c fhcitur iftas Solisextra Zcntth pofitidimcn- 
fioiies cffc qmd m obhquas & mcdias quali intcr Altitudine& Longitudincm, 
multotamtn msgis a d Alt tuJinumnaru aacccdere^qiiartiadLongitudinM^ ; 
quod afcft o,;,:;rc, a!Mllis minitrc difiungantur : cum maxia>a Solislpngi- 
ta4Srfttrfi4fcj5 i^otiimdiamatuj.i^inutoiufuiaiaiuirstf. VndcSolc aZenitk 
uaaZtnuhf cto 1. mgLudincs (olarcsfubtcndunt.fcm- 

iWthiP^ Equibusfrquitur,IongitudinesSo- ; , 
li^ra^^erS^ maliquatn rcfraftionem, fcd 

ob inciJaitiam ftCiiqditfft lungitudinjwn minime ohliquam, (vtpotcquae, 
vf:ra l&tfffeitfo nunqwim i/ec^dcref oflit a perpendiculari,fceurdum longitu- 
d^rfiX^ccque n^ii/imc.fcnfi^iWfnj.qtiS multo minus minufque kntictur, 
cujiiSqlhofiiUw j^topinquat, quod lcmp£ rn iuus minufque abliqua fiatfc- 
cuadum io.vgutidtncm iiuidcmia , cum pcrpcndicubris linea, radiisincidcn- 
icmpcr pjop:us accedat fccundum lungitudinem ; contrafitinaltitudinis 
dimenfionibus ; a quibus radij incidenti* co obliquioresaccidunt in Atmo- 
fyh^ram fecundum altitudiniscircnlos, quo SolaZcnith ampliusdifccfierit : 
\nde confcru.nscftifccundum d altitudincm magisrcfringiSolcm,quamfc A Hl t$tm 
cun^umlongitjudiuem. Q^anta porroSoIisa Zeivth remotio, feiifibiiem in- dffitmucr 
gerat rcfraaionem, ncc dum pro ccrto coroperi. Terttus certentmcagitur ■ 
annus quo phstnpmeno huic imendo , & Solis a Zcnith ad quinquageCmum "™* $m ~ 
gradum rcmoti ,fehfibilcm refra&ionem , licet huic rei intentiflimus, nunqua/ 
a.lipifci potui. Summa veioSohs fiprahorizontemcl;U3tio,fi bqua huiusrer- 
fradionis fenlum aliquem capere hcuit, fuitinter^o. & 40. Quaicimaiorc 
a<i minus. Si altitudinis refra&ioin tam obtiquaSolisincidcntia, qua tantatn 
aZcnith diftamiam fequitLi« ,g adnum rUUIicct ^o.nonfcntitur ;qt £to minus 
cu longitudinisfcntietur, qux o itur e tantillaobliquitate, quaxngignit rad os 
;&eque ad medium grauua^ a pcrpendiculati rccedcns?Et fi SolisinZ nirb lo- 

D cati 
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"ri XITRAGTIONES 

catifccuaJnmlangitiidiicni refra&ionon fentitur, quanto tninusextrs.ctfm 
ftmpcr minorexiftat bac tecunium JongicudifKtn rcfra&io, quomaioraZe- 
r»ith abiri»? 

conclvsio ir. 

Sol HoriEoatalis, qua parcc in horizoncis plano cft , in folis, 
quxfunc Alcicudinum, ditncnfiooibus rcfringicur ,• qua parco 
excrahorizoncis efl plaaum , in fohs ditncnfiombus refringicur, 
quxfuncfccuadum AklCudincm. Mcmbrum Conclufionis vltimuai 
conftat c mododi&is:primam ex co euincitur f qHod plana vcrricalia per fingu- 
la longicudi nis horirootalis pun&a tranfcumia , fint plana Altitudinum , ideo- 
cjue commuAes iilorum oum circulo folarifadbr fe&iones, funt dimcnfioncs 
akitu Jinum, ideoquc in ipfis & fecuadum ipfas Sol rcfringitur, 

Exhisfcquitur, 

i. Solis in Zenitli pofiti, arania punfta refriogi , prcter id, quod cum Ze- 
nith concurrit : cxtra Zenith, omnia fempcr. 

Z. Sdlis inHorizoatc pofiti fetundum Longitudinis dimenfiones, nullara 
accidere refra&ioncm : ipfasque longitudmes fecundum fuam extenfioncm 
noa refriagi, feruaat cnim eandem abique vlla quantitatis Tariationc tnagnitu- 
dincm, n*n autem loci vcrl fitut, vt dicetur cap.*7 & fcqq. 

3. Solis extra horizontcna pofiti, omncna dimcnfionem refradtioni eflc 
fubieftam. Nam deZenithconftat; vbi totus Sol maioraut minorcuadit; fi- 
rnili ergo proportione dc chordisarcus ipfius fubtendcnr b is cft ratiocinan- 
dum.intcr Zenith & Horiaontem, clarumcft dcaltitudinrbus & chordis qu« 
funtfccundumaItituiincm,omncs enim hzminunntur, vcu.i fe<pftMUibus vi- 
debitur: at dc longirudinibus Solisc<>otrouertitur;quasqiiicijin, fcd infenli- 
biliterrefra&ioncimminui oportct, ob ohliquam lincarum fec&dkuB alntudi- 
ncrn cxtcnfarucum iifdcm fc&ionem ; qur inhor.-zoirc rcA 1 cfficii ur : vnde; 

4. QuandoSol centrofuo Hjiizjnuiolidcc, Alcicudiue* folarcsiaccat 
Ln planis verticafibus. 

DIGRESSirNCVLJ. 

Et hrc quidem in gencrc de Solis rcfra Aione di&a funto. A n antem ei- 

demdec(E!o&aliisfideribusaffirmaripo(rnit,QuacftiOeft,procuiusfuccia- 
<fta refolutioncfit, 

1. AiTcrcio. VcSol,ita(inguIacocIi punfla rcfringuoturin 
Vaporibus. Ratiocuidcn*. Qoufinguta rcrum vifibilium punfta, fi in 
diidiuirfcpcrfpicuitatBtt^ pun(fhom« 

nial: 
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COELZSTEf. rf 

ura & fingula , funt v;fibi!ia,qui* luce colluftrata , & patet m aqut^ imagi- 
nem rcucrbcrantibus ; crgocum eoldcm vapoics» quos SoJ, pcruaduntj candc 
ncctfTario fortiuntur rc fra&ionem. 

i. AflTercio. Omniacalifidcra,vtSolinVaporibasrcfriii- 
guntur. Probatur i. Q^ia omnia radios fuospcr vapores vtSoIadnostra- 
iiciunt ; & funt ctiam figur«,vt SoI,globofar. Ergo, &c. 2. Conftat hoc cx Lu- 
fia, vtpatetexSo^EHiptico,adinitiuna. j. Hoc idcm in aftcrifmis notatur f 
vt oftendctur cap. 18. n. 10. 

3. AiTenio. Etiam caeceli corpora,quxadnosjionlucrdos,fcd vm- 
brofosproiiciuntradios, idem quod Solin Atmofphserapatiunrur^ Probatuf 
hoc euidenti Macuiarum Solarium experientia # qus , vt in Solc Elliptico pag. 
29. cft videre,candcm quam Sol ,coitionem oftentant : in Sole tamcn non funr, 
neque puros radios, fed obfcuras fui fpecics in vaporcs eiaculantur. Scd & Fa- 
culat Solarcseidem viciifitudini patenr. 

E quibus euidcns tft,om nia qua? dc Solari RcfraSionc ba&enus funtdc- 
monftrata ; etiam in coeli fingula punfta , & quzlibei in ccelo verfantiaxorpo- 
ratransfcrripoffe. Nunc ad Solem rcuertamur, & quit Rcfraftionis fpccics 
cftduplex; alia, in qualineaRefra&ionis appropinquat ad liiieam pcrpcndi- 
culartm, qurepunfto rtfrsftionis fiue incidcntiap,fuperfupcrficicm Rcfra- 
ftionis erigitur ralia, in quaab eadcm pcrpendicular i amplius difccdit : videbi- 
mus vtra harum, &: quanta fit Solis Refradio. 

SOLIS REFRACTIONEM ESSE AD JLL 

NEAM PERPENDlC VLAREAi^ 
C A P V T XIII. 

TandAmenti. 

ANtequam cutfum mcum profc^uor, ex Ofnfcorum rcceptadoflmia& 
folidaphilofophia.fequentiaponofundjmcnta. 
U Refra&ionem cautTari poc fiimum ab obliqua radij ab 
obiefto cmi/fi in fuperficiem rcfringentem incidcntia. Nam ra- 
4ius ad eam-reclus, irrefraftus tranfit. 

1. Corpusrefra&iuumalceriusefTeperfpittiicatisquam fio 
id, in quo radiusincidcnciaefubicdlacur, (Acmofpbarra. 

3. Corpusrcfriogcnsin noftro propofiro efle vapores, fiuc 

4. Hanc Acmoiphajraclledcnfiorem, fupenc&is ccelilim- 
pidiflimi plag s. 

5. HdacAtmofphxuiilcterraeconcentrica. D 2 Hanc 



** JtE FR A CTIONES 

6. Hanc Atmorph^ram,DequccontinuaracflTc, curnfuperio- 

ribuscocli rcgionibus, ncquc valdcalcam. 

Qj^ omniaecomrnitnt omnium fermc Opticorum & Aftronomor.i rn 
fenfu & do&rtna dcfumuntur, fatisqus manifcftts experiencfts & rAionWSus fir- 
nuntu r . N »m continuitas tollerct omnem diuerfuatis incidentiam ; & ilntu- 
<fo roagnfcr, denUcatisdiutrfcicnfum j cxccntricicas autcm, cooformicatem re- 
fraChonis, in omni ortu & occafu,tam rftiuo quam brumali ; perfpxuitas item 
rari >• ,inr oducerct Solis rcfra^ionem a perpcndicubri, & confequenterciuf- 
dcm dt Jufbonem fecundum altitudinem , vti poftca chrius videbitur : contri 
au£tavpen omuia, manifcfta militat experiencia. Qjjbus pofitii confidoian- 
da c(t diuerfa ocult llatio in Atmofphjera,auc enim in lu perficie eiufJem , autin 
cra(Yi:icexcra centrum , auc in centro coliocari poteft, fccundum quos lh: js 
fuae ctiam ponend^ (unt conclufiones. 
ctmc/.r. Dicoergopnmo. Oculus in fuperficie conuexa Acmofphiera: 
confticucus,camdiu videcfolcm irrefraftu,quarndiuisfupra pla- 
num , quod per oculum cradu&um fuperficiem Armofph^r» 

tancumcaogic, inoculum afFjlgCC. IUcio: Qjja radfj feb cs o nncs 
a 1 tllud piaiium funt inclinati , & in vn jdiaphanocum oculq, Qjampri- 
mjm vero iafra illui planum , coni foiansradij djfcc/i J jnc, rc- 
frtQgUlltur. R^tio: Qju fupet fijiem fecan*, vt exi6. L 3. Eucl. fatis d.du- 
citur. Ecrefringuncuradperpcndicularcm^. Rn o: Quia a«d um 
per quodin oculum pertingunt radj rcfra&i.cfl deifius. Et brcqu?denrt bcu- 
1 ftacio pofTiV.lisefl quidem , fafto tamcn vix contingit : an aucem in jltiiTi nis 
roon tibuslocum inueniar, inambiguo hiTcr. 
€ncL 1. D;cofccundo. OjuI.us incra Acmofph*ram excraq ic centru 
ipfiusconrticucus, id quod nuncordmane coptingic , Solem v- 
bicunqua confpicacus, rcfra&um videc ad pcrpsodicularcrrLi. 
Ad perpcndicularem quidem; quia rad j oer medium d;nli jsinccdir, 
cj? ?fl Ac nofphri^ ; retraiftu Vcr6,i]uiaobliquctnci.luntincin I:m. Q^d 
lt : Jcmonitro. N illus radius folaris a qviecunquc punffco fuperficicj Ar na- 
f >h*ric;eaJ oculum cxtra ccntrum Atm afph er.e po(iuim,tcart5 is , fi Sn d rc- 
6t j.n pro lucatur, tranfic ccntrum Atmofphrre, pr*ter vnicum rertrcalcna ; 
p rp-oiuifi mo.I. 1 Eucl. ami J. Clau. E go nullus cfl ad fnpcrfiJcm ^t y1o- 
]yt\ ri r teGkui pr#t?r v<?rttcalcm : qnod h'C folus lit pcrp.»ndicularis ad eafid^m, 
p 4. 1. 1. TKeod. 8cd li:i!c. 5.1. 1. V tell. R.cUjui crg >omac& fu)lt obliout, Sc 
cookqucntcc ad ocuiu«) vcntunt rcfia^i. 
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COE L E ST E S. V 
t)*cotertio. Oculusinccntro Atroofph;eratlocatu8, toturrn c,nd. s . 

folcmadmittitirrcfraOttm. Rnio: Qoia omocsrad'j in ceotrum At- 
molphir^drrccndunt.omn^igiturruntpc.peJicularesaae^dcmjnullugu 

toroblimiii mritiifiiturrefraa onis capaccs: totuscgoconos fclans d.rettus 
eftinoculuroitotulcrgo Spl irrtfraftus. Ethcconftatomncm ,n hoc nego- 
tio refraaioocm ficrifolitam , cffi; ad linearn perpend.colarcm, propter dcoU : 
tatcm racdij lccandi, {$ i adio.rum allapfun. obhquum. 

COROLLARIVMI. 

F.xhac demoattr^tooe fconuW&ift defiutcm rocd j eujurcunqoe nudc 
tti*^\*m« «cepram pcohus incmcaccm effca4«fr.aiooisoego. 
tiuro Sed .cnivri obhquam fpetierum iocideotiam : vodc cum oculus a luper-. 
6 ieAswofrb*»-» f rooei mau.sremoueatur.quonftjgis.ftius denfnatisSpharra 
LoiiaturiftciVt ftid ccclum Lun* vfqued.latctut Atmofjhira, nuUam ienk- 
b.ttm ficr. JefractloOeroprbpc fit ae ff.tium; cum tota terra rcfpedtu Sphxr* 
Luoaris, raiionem quidamwous cWirtipftus obtjncat, & ob hanc cauflam ra- 
' 5 p «md;ia rl U l Sole..oonmuU,mTotobb q un Exquo vlterius cftcon^ 
ou nsadutra iion m hanc rcq n i lccuodt diaphaoi, f«.s humilcaterrafu- 
p ..ficicm, com quaalia aha^ «couiuucudcoiitus autraruas, ooo parum poi- 
fitadrcfraftioucs. 

COROLLARIVM J7 f 
Amplius ex dcmonftratis fcqu.tur. Hunc qucro infpitamus nerem, aot 
Mt« dcnlum < ffe atque Armofph*raro ; aut ccrte non multo rar.orcro. de.nde 
de-norem eff. multo.quam lit anra fuperior Atmoiphzram circuropkxa.Nam 

«q'i.r« f rcfr.a.on s feofus nullus euaderet proptcrea, quodrjd.osrefraaus 

Arfm. prJpter xqualcm vtnnque tam denlttatem , quaro ,oc.dcot.« 
^XlA^^m. Vndeimpoff.bilceft.noarum.ercmfupeno- 

ria;thcrirantateaeqnari. > f ; 

Q.od autem idem n^fteraer.aot idem fit qua. Atmo^ra, aut dcofitate 

9 b eaVm non d.ffcrat m.ltum,coofictur cx eo, quocUubt.hores vapo-um 

?cf ."a.oucs iolares etiam purgatiff.mo 6V limp.d.ffimoconftanierquc fcrcno 
fi ntWo;qu^ 

d nf,o.Co, 1 rerootiorero roanime d. puratum ex.fte.e. Tundcm , qu.a r fra- 
Lnooitaf C nuietu.,f.d 1 ffetcatuo J ubil 1 imte.ccdc|et.ntc l vupo.cs&au- 
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RHPRACTlomS 

rarn noftrnm , alias cnim , refra&ioncm in ipfis fa£Hnr, fpiritiu noftrr dentfo 
«agna cx p.mceme;jtJaret , cp tamen non fit ; imo cx hoc probabilc fit,& mul* 
tisplacet, rcfiafkioniscoclcibs ©rdinarium fubicdtum > cfTccum, quam trahu 
mus & rcddimus viciffim /piritum , qucm totitcrracaquabiliter citcamfufunv 
Mon Lncoacinnc appcllant Atmofphxram» 

DE QVANTITATE REFRACTIO- 

NIS HViVS. 
CAPVT XIV. 
tt r)nttx Vmrcfraftio fic a lino^inaliuddiaphaouiriincidcntis^adaii^ 
n.def.j. V^gulumcontincndumincuruatiojhuiusautcinciiruationisquaa. 
titas mhil aliud fit.quam 3ngulus minorqucm Imca rcfradhoniscuin 
linea incidcocia: iaira diaphanum fequcns procra&a compre- 
hendit ; hinc faCtum cft, vt rcftc tra&atores optici hunc angulum appcllarcnr, 
angulum rcfra&ionis. Qjij crgo Refra&ionis niagnitudinem indagat,anga- 
li huius quantitatem inuettigat. Quar quidcm inuc/iig^ tio duplici via iniri po- 
•eft. Abfolute & comparatc. Prius tum fit, cum angu!i Refra&ionis cumfque 
magnitudincm fimpliciterinccrta&dcfinitaaliquamenfurainquirimus&da- 
mus,quod eft arcum vcl finum illius anguli in datis partibus crucrcjfilc. 

Pofteriuseuenit, cura Rcfraftioncm vnam cum alia,angalumque can» 
augulo iccundum magnitudinem comparamus, So!a illoruminterfcpropor* 
tionc quali quali contenti , n5 attendtntcrquancus vcl cxcefTus vcl defcftus , in 
fpccic , fcd an & quando fit , &c. De abfoluta Rcfranftionis quantitatccruen- 
da,dicctur poftcacirca fintm ; qua? quia folideaut abfquc oppofiti crroris for- 
midine tra£hri vix pofle videtur,finc cognitione com pamo; idcirconunc Re- 
fra&ionis anguli in viccm funtconfcrcndi, vt facehac prscuia, obfcuritatibus 
fubfccuturis, luccm aliqua impcrtiamus. Ex ccrta crgo & iolida tam OpticoJU, 
quam aliorum philofophorum doftrina/cqucntia prarfuppcfita funto. 
1. Omnis radiusinfupcrfici'53liquaregu!arealhpfus,aut cfi perpendicuUiis, 
autnoncfi^fi primfijincidentia cft rc&a; Scradiusad fupcrficicm c- 
rcftus: (ifccundum, cblrqua cft incidcntia^, &radiusadfupcrfu 
ciem inclmatusr\ 

EL IncIiuatioi(jperfuperficicmajftimaturpencsangulum,qiie 
fteic perpendicularis lupcrficicj, &radiu$incidcncix, id punfto 

fupcrficici. 

llh Au^u^^uiusquancicas^eftmagaicudoiacliQacioais, 
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C6ELBSTBS. 



IV. Inclinationem fupcr alccrius nacurs diaphanum fatlam, 
fequicur rcfraaio: acqualis squalcm > maior maiorcm > mincn. 
romorcro : nulla nullam. Vnde neccflarium cft, vt qui Kefrad* onum 
magnitudines araat cognofcere, Inchnationum ad feie babttudines non igno- 
ret qur quidcm quo *odo iint confticutx , fcquando maior minorutwrum 
«onttngat, cx fubiun&.sLemmauscluceicet. 

L E M M A PRIMVM. 
c a p v T xv. 

Vnitu funcTt extra circulum ajfumfti , radiationes eM inperipheriam 
acctdunt Mtquiores, quMMndio pcrfcndtculart,Jiue catketoinci- 
dentiM,funt remotiores. 

Slt punclum A, mittatque radios AB, A C, A D m circuli E periphcriam 
BC D.adpuo&acadero, perpendicularis vcr6 radius, fiuccath<-tusincide- 
ti*fitAE; dico, obliquioremeiTeradiura A C, quam A B, & A D, 
quam AC,&c. ad fu perficie D C F, fcu conucxam , fiue concaua. 

Quoniam fniro dn&is re&is EB, EC, 
ED^n^ulus ABE, maioreftaogulo ACE& 
fic hicmiiorangulo ADEpsrzt.l i Eucl.fii- 
pfifingdlidcmantura duobus reais, refidui 
«runt anguliinclinationu; maioresa quibus 
retRores; mino^es aqt.bus faerint ablati ma- 
iores. Eft auc inter didus anguJos ADE m ; , 
ntmusprobatus;ergointcrrc(id«osangulus 
ADIc-ft maximus. Et quiaangulu^ ACEmt- 
»or cft angulo ABE.& maior angulo ADE; 
erit reftdu' ta ECG, qua s qui ad rertice huic 
opponkur , fab AC & EC linca protra&a co- 
prehenfns, rainor angulo ADI, & maior an- 
oulo EBA.Cuirq; didti refiduj anguh fub ra- 
diuAB.AC l &AD,a*q,p«r l ,cdicularibush- 
acis EB EC.& ED p«xra#i$,ad punda B,C, & D f*ai,fintanguh uichaitie-- 
»uro, P eU.prrfu P? aituc.t4.patetradiosaCathetoreroo t .orcs,cftcadc«rcu- 
f C rcnt.aravicinioribusinci ; uatiores.SiueinchnatioUlafomaturadarcumcon- 

uexura, qualis eft ang*lus ADl, fuper arcum DCE; ftuc ad arcuM ccncauu,cu- 
H,frt» 0 4uftang.lu,GCE,fupefar C «mCBF ( idc i , cratdeiuoftraudum. 
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** REFRACTIONES 

LEMMA SECVNDVM. 

CAPVT XVI. 

Radiorum ab vno circumferenti<t punfto in quxlibct dtametripundla 
cadentium, <vnu* ad circumferenttam eH rcclus> reltqut omnes ob+ 
Itqut, (jr ad eam ctrcnmferenttjt partem , ebltqutcres t/li , ad quam 
k radto retfo magis dtuergunt. 

X A pun&o, inpcripheria B A C,ctrcu!i B A 
D aflumpto, cadant m diametrum BC,m ; j 
AB, AE,AD, AF&AC. Dco,vnumcx 
illiscancum ciVc j>< iVc re<9u/nad periphc- 
riamcirculi , rcliquosomnebobliqijos, & 
ad rvv; quidem circumfjrevi i n irtetttj 
adqua n firz&o ra^io orcedunt; & 
iJios, qui m^&i* ab ipfj di r cc J jnc-, Cu n \ 
vn\ T) vnicusillorum A D, ncrt "n^crc poffir a 1 ( - n- \^ 
fun D , ipft folus ciit rtCtus. Cumqjepund m e 
E fit Vwi fus B, «Iluc vcrgc: etiam rj iius AE, cnrcjuc 
angul&i D A £, Angu^indiaauowsimrirtii.adarcarn conca • . 
(atauia B magis diftat accatro D quam E, radius A B cadct c*fi 
critqjc anguLs B \ D maior angulo EAD, totu h partc ftu crgoj 
nattorad j A B, eftmaior inclinarionc radrj AE. Eodcm mt>Jor^d 
clinauo C A Dadarcum CG A, maior pt olubitur , i:u l u Jt anc L Afc.iad j 
A F, adarcum cundem. Cutr, ergo magisdiftct ABaraJ o A u c]i>- i AE & 
A C rnagii (}4iam A F, patct illos radiosm3gis incliniri ad circu mi cfc nuarai 
quiacentrovcl adi£ iv£-> a nfyiqj difcedunt. obIicjuiO;C$ ig.tui l;.nt f ,ju:rc- 
iiiocijrcs; quo^i c at danonfLun Jum, 

C0R0LLAR1VM. 
Eod.m modof- i 1 ,jB \,C A , &c. protralu cogitcnrur ex^ra c^culum^ 
ftcatanguli^ftwcsad p ripbcrumcdilbcxam^Hf qaifaittad ( on Uinm ,T a iJ 
lc<jeoqaqd tdW rriccn opp6ifeil<rfr. Quarc fidiucrfa puolo r*tu circii:un% 
aflumpta cofluceant tu v,um circumfcrcntur punfium, */nu*ei>it ra- 
diu;> icCtus, rcliqot omncs inclinati, & magis qui a 
leajiuntrcmuuoiKS, <kc. 

LEM. 
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COELESTE S. 

LEMMA TERTIVM. 

CAPVTXVII. 

Re Ba ab ajfumptoin diametro circuli extra centrum punfto> ad arcum 
inter fegmentum diametri minus & perpendicularem e dato pun- 
fio excstatam interccptum, obliqua funt emnes \ & cbliquiores, 
qua a fegment* diametri minore funt remotiores\ refiieres qu* 
vicinieres. 



■M 

U8J 

m 



m 

litf 



EX A pun&D 
in diametro 
liCcircultBCD, 
cxtra centrum C 
aflumpto, agatur 
perpediculans A 
D, & ad arcum 
15 D inter fegmc- 
tum diametnmi- 
nus AB.&perpo 
dicularc°A D co 
clufum,emittan 
tur reft* AE & 
AF , fccantcs ar- 
cum in pundis G 
&H.Dico,AF 
remotiore ab 
AB,efleobIi- 

quiorem acl arcuro B H D , quam fic A E, fegmento minori AB 
vicinior 5 & ipfam perpendicularem A D obliquiorcm, quam fic 
AF,&c. Educanturcnirneccntro C, ad interfcflionurn punftaG, H,&D, 
perpendiculaics C D, CH, C G; & ad interuallum C A defcribatur circulus 
AIKL. Quiaigitur A D»re£ta cfiad B C, in A extremitate cfiamctri CA, tota 
cadu cxtracirculum AML, pcri6. 1. 3. Eucl. Arcuscrgo A L,tous l{\ intra 
triangulum ACD. ^ualcs autcm funt omnes X D CH, & C G, pcr dcf. 
i^. 1. t EucL Triangula igitur A C D, A C H , & A C G, habcnr Iatcra C D f 
CH , & C G secjualia; fed & latfcs A C comn une : anguli auum BCD, B 
C H, & B C G, bafibus A D, AH, & AG obteti funt irar qualcs, co (juud fc&or 

E fcCD» 




'** REFR ACTIONES 

3CD,ob A.Drem8tiflImamab AB.maiorcaflTuaiatpirlplieriamRHD^qtian 
>aut BCG;«& fcdtor BCH rnaiorc>qiiani BCG,quo J AH,rciootior 
ponatar ab AB qu£ AG:igitar fi angulis ACH Sc A(SG, confttuantur arqualcs 
anguli DCM,&DCN, fmgulis(inguli,iungincurq jcre&£ DM& DM, ficat 
per 4. propofi Li. EucLdvio triangula DCN & DCM, duobus trianguiis GCA 
ar HC A/igillatim ajq«alia,an gultq; reliqai , aogdlis reliquis,&c. Er quia angu- 
lusGC ArninareftanguIoH C A, pars toto, minoretiaeftangulus DCN an- 
gulaDCMpu&tiro iguurN venictriciniuspun5toL,quam pundu M i Jeoq; 
re&a CN,continebitur intra re&as CL &CM;quareetia N D intra LD&MO; 
M norert igiturangulusNDC,ideft, AGC,afiguIoMDC, hoceft,\HC;& 
ninor MDC, idctf, AHC , angulo A D C. Ideoquc re&a A G minus iacltaat» 
ad BG arcum,quata AH ad BGH; & hxc AH minus,quara per.pedic«Jaris A 
ad arcain eandcra.id quod erat demonftrandum. 

COROLLARIVM. 

Fitexhacctiamdctnonftrationc.fidiucrfa pun&a lucida cxtra cuxuluai aflTarnpta, im 
rnura diamctji pundtl «xcra ccntru corradicnt,cos radios minus f«rc inclioatos ad conucxi 
oircnmfcccnti* arci , qui imagis abcant ab co , qui fic in dixmctru pcrpcndicularis; amplms 
oos, quiadillumaccedanc. Eftenim angulus (ub EG, 5cC G procra&aconcencus, miaor , 
quam qui cormprcbcndicur fub FH Sc procra&a CH:quod anguli bi sequencura ^gulis GG A a 
mcque CH A,5cc. Minits crgo inclinacur radius EC, quam F Had arcum BGH, &c. 

L E M M A Q^V ARTVM, ■ 

CAPVT XVII L 

TteElte al affUmpto in diamctro circnli txtra centrii punFlo t ad arcnm inter maius 
diametrifcgmentum^Q 0 pcrpendicularcm e dato ounHo excitatam, intcrccpti 
emiffe^omnes ad ctehdem drcum fmnt obU]4< ; (? obltjviorcs qut afcgmen- 
to dtamctrimaiorc fcrnntnr rcmtttores reEliorcs q t t v:cnror?s. 

EX A pundo,in diamctroBY, circuli BCD, exrn ccntru C airimpto, ex- 
citata fit perpcndicularis A D,& intcr cam tnaiuCq;diamctri fegcntntO AB, 
eie&Efintredi:*, AE, AF, AG,fecantcsarai DB,in p an&is H,I,K: diCO,has 
omnesrcttasadarcucTi BCcircobliquas^& obiiquiorcs,qux fiac 
ad AD viciaiorcs, &rcmocioresa fegmenco maiore AB;r«&io 
rcs, quse rcmociorcsab A D,& viciniorcs AB :rc AH,quiacftrc 
mociorabAB,obliqtiiorcmencadarcum DH,quam fic AI,&c. 

ExccntcoCadiarcruallom C A, defaibatur circulus ( AL, entq; AO cangens. pcr /f. 
I. %. Ornncs igicacinccr ipfam 8c AB cdud« cx A, ad . rcuai DB , fccabunt circumfercnciam 
A L, p:r candcm ciufdcm ; AH «juidcm iu L, A I vcro iu^M,& AK in N- Ec quia AK propin- 
^tuor cftfcpmcnco AP>, in quo cft ccntcum, ( co quodpunftum K rcmotius lic a punft© 
D,quamIanrH;quamfitrcaa A t»aotAHs propiaqtiot ctiam cft A I,«idcm AB quam 
AH: Scnpocpi»dictiaris€0 tradafta adlincam A I , fpcctKftam A Ktn P. Q^iiarcri 
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COELESTES. *F 

t<8t* c*dcml A . * A> ce.cfcm,« in A , triangulum A O fj A-o ^^^^^ 
imui minares funr dcobus leAis, r« I». U cft M ie« "gidw , O u u , e **£L> 
Jritur anscolM M O mmcr icflo; eiamcm zquaiis cft angul** Cr C^jcr i/. l, /. pcrpeo. 
SarU^guur CQfid itOw A K , ca* t ad parto» angnh C t Q pci Coi.M>;. ^ '# 



1 l.inEucl apudCla- 
uium : cumq;angvi- 
lusCQPrcduSjma- 
for fit angulo acuto 
CPQadcircoperpc% 
JicularisCQ^minor 
cft^quam ieda CP, 
per ij. l»T.mHltocr« 
geminor ^uamCO. 
Longius eig* d : ftat 
accnrrorctta h E «c 
lecla AM , qr.arecla 
/Katq* AN perdcf. 
4.1 j.Maior cftcrgo 
AK quam A I, pci 7. 
I.J c* ANquam AM 
per if.-I.y £odcmo 
do dcmonftrabitur 
ca^e A K maior qtia 
AH.&AMmaiorqoa 
AL,&c. Qjirusoftc 
lr r ;iicducanturradij 
CK,C!,CH,CD,c& 
arqual^s intci fe pcr 
def.ij l.i. & circuma- 
gainrtriagula ACD> 
ACH. ACf, circa cc- 
trum C.donec vcrti- 
ccs D 5 H,l,conueaiat 
m K, 6c pun£u A :a 

R, S3tT; fiet angulas CKR, id cft> CP A, maiorquam angulns CKS, id cft, CH A i & anf ulos CKS 
jnaioi quaro C K T id cft,C J A i c* C K Tmaicr qtum ( K A 6cc quodrr £ta NA maior fitquam 
XT fiuc M A ; & XT maioi qi m V Sfiua L A . & KRdcniquc tangcn^, a qua orr 1 ts vcrlus 
centruiB C ar; \ \\us accedaat ; e quo accc (kric fir, vr omnctiatcrtangcntcjn K R cV iadu n« K C 
ini rccdanr, n no:q fil argulus «jucm facit linca mmor A K cam radtc C H , ad pt.nftum K, 
quam quc m facitmmoi curn radio ecdcm. Maioi igitut cft ongulus <L K R,id rft\( D A,quam 
€ KS , fiuc C H A »' & C H A fiuc C K S, maior qnam C H T fiuc C 1 A ; L C Kl •, rd cft , CI 
A, /l airiqu^n? C K A : magis crge indinatur r^dius / I ad arci m Y l B, qi ; m A H, & hmC 
amp Jius quarr A I , & harc p!t'S qwsm / K, & v ; c £m , \ vr. mii itfs f r; m i* J &. icli- 
cjuas aiuccedcDtcs Cbliqinotcs crgo iuwt rd arcuni radi : quif c.p rrd cu- 
lariradiofuMviciuiore^& ilcgmcnto n aiorc A B rciuotiotcs; & qui^ 
nropiorcsfrrn^i o>icmrtiorcs autcm a pcipcn^icuJo AD a 
luut xcdiaics » Q^v; ci cxa t dc iticnftrandum; 
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REFRACT IONES 



COROLLARIVM I. 

St\?tprius,fiantextracirculum DHK,pun<5U E,F, G^n pun&um A co!- 
lucentia, radij E A, FA, & G A, facicnt in pun&is H, I, K, inclinanoncs diiicr- 
fasad arcum DKB, crirc]iicinclinatio radijifcgmentomaiorc A B rcmctiorii 
maior,propinqutoris minor.quia haeinclinationa cxternj funt incernis AHC, 
A I C, &c. ad vcrticcm oppofit», idzoq uc xquaUs. 

C0R0LLAR1VM 11. 

^ %\ punftum aliquod lucidum in diamctro circuli extra cctrum conftitua- 
tur,inceromnes quosadvnam diametri partem radios etfandct, critisquici- 
dcm ad rc&os infiflit, maxime obliquus ad periphcriam. Nullus cnim inter 
ipfum & diametri fcgmentum minusinrerie&us tam obliquus cf\ arque ipfc, vt 
pacctexLeminate z. Et nullus inter ipTum &fegmencum maius inurccdens 
•bliquicatc ipium adxquar. omnium crgo ipfe eft obliquiffimus. 

COROLLARIVM III. 

Ex quo rurfus fcquitur,omniam angulorum mixtorum iaternerum,q*t 

aradiis cx A in arcum fcmicircularem YDB eie&is fiunt, minimum efle A DY 
in fchcmate Le.nmatis quarti, vcl A D B in figura Lcmm. tcrtij. cum cnim an- 
gulus A DC in vtraquc figurafumaximusomnium.quipofTuntcoraprihcn- 
di a linea ex C centro circuli, & radio quocunque cx A in pcnpheriam congref- 
fis ; neceffirio cfficitur, vt is ablatus ab angulo rc&o Y D C , rdinquac porcio- 
Bcm Y i3 A minorem, quam fi angulns quiuisalius A H C, minorangulo A 
D C, aufcratur (imiliter ex refto circuii angulo YHC, angulo Y D C, Kquali ; 
anguluscnim Y H A refiduus maior erit angulo YD A. EjJ*n euaro (luu- 
tndafuntde angulis cxtraadarcus YH B,conucxicatera f*& $. 

L E M M A Q_V INTVM, 

C A P V T XIX. 

JneirculopVAflcU *d d/ametrum % quAcentrov'tcimorcsminui , **x 
remotiores, magufunt obliqud adcncumferentum 4 dumetrodi. 
uergentem. 

T circu, ° A B c * G«itliae«f eft« D E.FG, r> H, ad di«»«trum , A C MraJ. 
klx '> m,nu5 M« ^E, a «ntro I, quam tG, & bacc ainusquam B H : 

Dico 



COE L E ST E S. 



*7 



kfii 

Dtt 

b 



parallelam 
amadarcu 




ipfiFG,&AM^fiBH. Qujaergo AKarqualiseftre<3* D fc, xqualiter re- 
mouentur arab* a centro , pcr 14I3. & amb* peripherias xquaies auferu nt per 
ig.l.i.Euct. Congruentergofibitamarcus ABK ic DB E, quam reftx A K 
fc D E, arquales igttur funt inter fe angult BAK&BDE. Eodem modo rc <5U 
A L, atque rccecfct a ccntroI,atqucre£h F G ; &angulus B A L, probabitur 
sequalis angulo B F G ; fic re&a A M aequc diftabit a centro , atque re&a B H, 
fictqueangulus l)AM aequalisanguloMBH. Atqui F G magis a ccntrodif- 
fidet quam D E, & minus quamBH; ergo etiara A L magis aberir quam A K, 
fc nvnus quam A M ; cadet igitur inter vtramque, critquc ob eam cauflam an- 
*ulus B AK maior,& angulus B A M minor quam B A L ; maior igitur e ft etiam 
f neulus B D E, & minor M B H quam fu anguius B F G. Minus crgo obliqu* 
' cftDEadBDarcum, quam FG adeundcm, & magisB H obliqua eftad ar- 
«ura MA,quam eadem F G, ad eundem. Et lic denaonftrata manct propo- 

itiob 

DE MAXIMIS ET MINIMIS SOLIS 

REFRACTIONIBVS. 

C A P V T XX. 

Ixbifce iam pralibatts Lemmatis, non adeo diffcileerito iudicium 
altquod de Refracitonibtufolartbut in medtumproferre^. 

NA m Sol io orcu & occafu, cscer is paribus, maxiroe videcur 
refriogl. Q^.ia radius rcfraaut. iacctinhorizontefcnfibii^vnderc- 
auseaadvertUlemnneam&cad^ 

3. & 4. maximeettadfupcrrlcc vaporum obliquus. Obhouiorcrgo fu.tipfc 
radiui incider** , in nottro hoc cafu ; cum rcfrad.o fiat ad perpcnd.cularern. 
Dixiin noftro hoc cafo, vbi oculus intra vapores fuperhcici tcrrenc «ncum- 
Wit nam in altis caf.bas aliter ph.lofophandum tortalTisahcut v.deretur. 
' Q.iafitcrminus&mefuramaxtmiref.aaioniselTethorzonapparcn?, 

eculo /bTcunquc tandem pofuo, tum bomo in feWimi vaporum reg.one col- 
locatus^axiu.eia^aun.Solcmvidefct^uandoisp^amHue partcmtrant- 
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*' ZEP&JCTIONE* 
CBrriffet ; <ui tamee cxparientia & ratio aduerfatur. 

Ex A ccntro defcrrptus circulus AB 
fit tcrra, CDE, circumie&a vaporum 
rcgio, CF vcrticalmdiamcter, exiftatquc 
in fiblimi illius aliquo punfio G> oculuj, 
a quo dedu&us radius G E tangens fnp- 
pofiram terram in B, erit Horizon fenfi- 
bilis , per qucm vltirno oculus G v. dcbit 
Sjlcm. Cumqucradiushic minus fitob- 
liquusad arcu CD E F, quam radius pcr- 
pendicularis G D,per Lem.4. &c. minus 
rcfringct Solem, quam G D, &c Nam 
radiutn refra&u m mimu ebliquum cauf- 
fauit radius inciue \x mlnus obliqu', &c. 

Crcdibile igitur eft, Solem tunc ma- 
sime refringi , cum radius rcfra&us a So- 
lc veniens , eft ad lineam vcrticalcm in qtn oculus enftit pcrpendicalana, mian» 
eftindiagramm.tcprvfenti GD. Cumquc oculu, fecundum P .*fcntcm r/ 
rumftatumSohsortum & occafumintcrrx f«iperficieproxi m ipo/i tusintu " " 
tur.htvtrad.us hic fcmpcr in horizontali plano fenfibiliiaccat: vndeverofi 
miJc eft, in ortu & occafu maximam Refradioncm cnafci. 

Sicut c contra miniroam vidcmus irfZenith , quod idem de Nad.r rft f €rj 

rrnJum.obminimasibidcmficrifolitasradiorumtaminodentium^quamre 
ti j^torum ad vaporum fuperfieicm inclinationes. 

In mcdiis vcro inter Zcnith & Horixontcm fcnfiMem, inter hunc & Na- 
ij r mterualhs.m ed.as ficn iRefraSiones eft ncccfle : & bzc omnia 5 oculo exto^ 
dempiindtoinS -lem mobilem dcf.xo. " to * 

Namft Solem ftgbit.amus, oculura autern indiamcro Ar 

mofph rra? moucamus, expcrictur is acceffii ad ccarrum jpfius" 

nrnorem,rcccmimaioremSolisrcfra«ionemjinccocroDuIir 
p r c & ,. L mm... F oprerca.quod rad.j refi acti centro viciniores, fint ad rir * 
cuinrer •nuamranotionbusrcctiores. cir- 

•vaponbu«K*m.|,wbu*, mlnorem ab tkiorikaa, 6 cxtcra V o»uZ?»J' 
fcoeulu, fuperir.c, terreftri infift.t: i, nHt3Um SJ™£ ra > 
•bl.qmtirti adchuffi , altquid dilfcrentb ehtutiMn , cfnfi-o- 
ntm confcrr. , inficiari non aufim, cum adfi pulari vi- 
d.aturcxpcrientia; confcnfus crrtc Aufto- 
runudadifcucrat. 
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COE LESTES. 

DE RADIO TANGENTE DIF- 

FIGVLTAS. 

C A P V T XXI. 

SEddifRculcashicQon coatcmnenda, & hoc l«co excutien- 
da.oborkur. Cum enim, vti inprtoribusfepiusaumumeft, omnis J*^g 
rad. us in fuperficicm aliquam regularem allapfus, ,aut fit rcaus, aut obhquusk- 
ue inclinatus ; incknatorum autew radiorum in fupcrficicm Spha?ricara Ut au- fitifrtftmtm 
•lcx r P eci« ; aut entrft indinatur ad fuperficiem cum potent.a eandcm fecandi tur 
fiindrfettumproduci coguctur; autabfquchacpetcnna^etumhmd.reaum 
protrahere"tur. BLadij quos fcdio comitatur, funtomnes.nterreauro& tan- 
ge.mm conAituti ; quem fecVio dcftituit , eft folus tangcns, non mmus taroca 
inci.oatm, imo inclinatorum poftrcmus quia intra ipfuro 8c fuperfic.e Sph*- 
ricam alius non cad.t , nift fecet, inclinatto aut ipfiu* eft femper ang.rtus redus. 
Qosfhoergonuncefi, vtrum etiamhic racbuspuretaogens Sc 
nuuquam fecans.Gc mtcr eosnumerandus.qui ad Refraaionem 
faciuncadcoque vtrumexradiocontingcntisahquaRcfraai© 

Etvideturoriri. Nam i. RefraSio, quseft l.ne* mc.dent.* adangu- ^f<*>«* 
lumcontinendumincuruatio.contingttin ipfoinci.entixpunao, quoradius rjP 
incidcntise fupe.ficiwn rcfringentem primo attingit : ergo ad rcrradtonem ^ 
faciendam nonrequirhur nifipurus in fuperficicrefringenteconta<aus, al.as 
in co refraaio noo ficret. inradio autemcontingentix,addthicconta#us, 
fupponiturenimtangereSpharram. - : _ . r n- - 

i In^ii natio rad:j fupcr alterius diaphani fuperfic.em.gencrat rcrraaione; 
atqui radius contiogetie inclinatur fuper fuperficiem altcrius diapham.quia m- 
cljnatiociuseftangulusre<aus.ergogencratrcfra6tioncm. 

2. TraaatorcsOpticipaffimabfqucvllareftriaiooe.taloquuntur. Inch- m 
«atio radiorura caulTtf refraaionem, arqualis xqualem ; ma.or mMorem ; «ul- 
lanKliam. IroohxcfuntOpticorum axsoroata. Ergo raaxiroainclwati» ma- 
ximaro, refraaioncm dficit. Eftautcm radij Sphxraauont.» S entisraclinatio 
raaxima.vtperfepatet.&pauloanteinfinuatum. 

4. Aditipslari videtur tacitus cofeofus * praxs Aaotoru. Nam eontmge- 
mz radium ipfi nuiqua excepuTe vci re.ecifle videntur,^ tamen fadhim oportc- 
bat,fi ipfead refringendum inutilis efict. Imo quodadmir3biliuscft,& raa- 
ximum huic fentemie patrocinium adfert , eundem conting*nti* radinm 
a Soic in Atmofphxram proic&um ex proftffo & quafi conceffo a(funauot t 
it ex co vcl altituflncm vaponm, vel magwtudinei» RefraAioai^at aliquid 

firoilc 
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3* JtEFR JCTIONES 

fimilc venentur; quodnonfacercnt,fi illtim huic negotvoineptum cenferent; 
aut ficenfcrent, ineptc&plancnilvi fn ercnt. VidcKcplerum in Paralip. Dc 
Obferuat. Holland. n. 9. p. i^u Et alias fepius. 

C 0 N C L V S I 0. 

Scddiccndum nihiIominuscft,Radium purc cangcntcnu, 

& fioe poccncia fecandi allapfum , non vidcri ldoncumfacicn* 

dae Refra&ioni.Probatur 1. Quiatalisradiusalterius.diaphanimedium n5 
ingrcditur/cd in eodern femper p enrunet : ftringit enim al r erum in vnico t3n- 
tum pun&o; crgo non refiinjjitur. ' Clara eft confcqucntia , cx dcfinitionc 
Rcf, : & onisad quam duo diueih mcdta rcquiruntur.Anteccdens patct exjhjr- 
pothdi,&c* 

2. Sicut fe habct radius incidentiar ad earpus opacum terfum , circa rcfle- 
xioncm ; ita fe habct ad diaphanum circa rcfraftioncm : fcd ab illo non rtfleSi- 
tur radius ccuatingenti $; ncque ergo in hoc refi ingitur. Minor eft euidcns pcr 
fc. Maiorprobatur. Quia ufl.xio tantum idco & tunceft,quandorefra<5iie 
opacitate impcditur, & vbicunquc rcflcxio eft, fi opacitas toJlarur,refra&io 
fiet ; item vbicunq,- hxcaccidit, fi diaphanitasopacetur cum debito laruore,fie? 
reflexio;ergo pan modo fefchabcntadcorporafimiliter figurata, ReflexioSc 
Refra&io, pariqae paflu currunt, vn3que alteri fucccdlt,&c* 

3. Si radius folarisin phna altqua , cryftalli, veibi gratt3,fupcrficie, iacet, 
non refring'tur , in qua tamcn omnia fua punfta habct ; crgo mijlto minus re- 
£i ingcrur in fupcrficic Sphaerica, in qua non nifi vnicum pun&um habct. Nec 
potcftdarivllaratioprofupcrficieglobofa,quae noii raulto mag ; s militet pro 
p!ana> &c. 

4. Rcpudiaturhiccontfngcntix radius ababfurdo. Fiercc Cnim rc* 
fra&io maiora vaporibus alus, quam ab humihbus, quod vt 
monftrctur fuppono. t. Q^uoJlibct Solis punflum Sphjricc radiare. 2. Ka- 
dium quoSol vcl primoin ortu , vcl vltimo inoccafiicerflitur, iaccrcin plano 
hoiiz >ntis v fualis, idccque tcrram tangcre. ?. Atmofpharram non ciufdem 
kmperinttaria-bdisa terra difijntiarcflc, fcdaIiquandoaItio-cm,qu3ndoq;dc^ 
prcfliorcm cxiftcrc L< ha*c quidcm omniafuppono conucnicntcr placitiso- 
pcimorumattfloru n^rjtioniacquecxperientixconfcntancis. 

Efto ergo nunc>iuxta fchcm j adi( &um, oculus A in rci r* fuperficie con- 
ftitutus, Solcua occumbcntcmafpc&ans vkimo radio AB, iacentc in Hori- 
zontc vifibilij fcd & varia Atmofpha:rat circa tcrramaltitudodcfcripta fitpcr 
pufc&umC, liuuhlhuu; D, ujcdia; pcr E,altillima ; & Sui^uidcm aliquodic 

Vidca- 
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COEL E STES* 



f* 



II 



▼iueaturradio*AE,infuperficte Atmofphaer* ahiflimapcr Etraduda, fitque 
punaum E rcfraftionis , radiusque refra&us A E, quem quia opinio contraria 
vultoriripofle a radioSolis fuperficiem vaporum meretangente, erit isradius 
F E G, vltimus qui a Sole in pundum E poteft cadcre. 

'Eodemmodo,fialio tcmpore&dieSoloccidat, & v?pores mediamoc- C d/i*£ 
cupentaterraclqngatiooempcrDtradu<aam, radiusrcfra^us erit A D, pro- 
ueniens in fcntcntia aducrfariorum i radio HDI, vapores in pundto D , tan- 
tum&adente. 

Tandem fi iterum alium Solis cccubitum in humillimis vaporibus pcr C, c ^ m i% 
trairftis cligamus, fict vltimusaSole ritfusrn V3pores allapfus, eosquein C 
tantum attingcns KCL>- radius vero ab eodcm in pun&o C i cfraftus^erit C A. 
Qui cafusomncs , non pro ai bitrio finguntur , fcd cx neccffita.tc rci facpc fiunt ; 
fi quidem a radio mere contingcnte aliqua rcfraftio, ( vt vult fcntcntia oppo- 
fita ) procedir. Quo dato iam, fed non conccffo , ex M centro tam terrx quaa* 
Atmofp hxrx, in triplici ftatu defcripta^emiffe fint iq&k MN, MD,ME, vltra 
contaftuum punfta, C,D, E. 

Igitur cum angulus L C N Gt 
reftus , re&us etia eft illi deinccps 
LCM, Duobus igitur rcdis L 
CN, LCM angulis, arquantur 
trcs anguli trianguli A C M ; Sed 
& trcs arrguli MC A, A C L , L C 
N, diftis duobus rcdis L C N, & 
LCM a:quantur; a?quales igitur 
funt tres ifti anguli, tribus didi 
trianguli A C M angulis. Eft au- 
tem CAM redus, & ACM com- 
rounis; igitur fi auferam re&um 
LCN, &reftumCAM,remtme- 
bunt duo anguli A C L, & A C M 

squales duobus angulis AMC&ACM; ablato crgo commum argulo A C 
M, rcfidui AMC, ACL, «qusntur; cftautemangulusACL,anguiusRe- 
f ra'aionis,ponitur cnim K L vltimus folisradius tangens vapores m C, & ad o- 
culum A peru*niens, &c. Eodem modo probabitur angulus Refraaioni* 
A D I, squalis angulo DMA;& angulus AEG, itidem Refraaionis,*quaIis, 
angulo E M A : maior aute eft anguius AME, quam AMD;& A M D,quaj» 
A M C ; vt cx Lemmatis fccundi demonftrationeconftat : crgo maior cft rcfra- 
ftio A E G,quam A D I ; & maior hscquam ACL.Et fuperficies E,eft Sphar- 
ireamplioris, quam D, &hxcquamCj&c. Igiturvaporesaiuoresmagisre- 

F fringuotr 
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1* REFtACTIOXES 

fringnnt, quam deminiores , fi tangentes refringantur. Falfum eftantem & 
contra experientiam , vt etiam in Sole Elliptico , pag. 21. oft«ndi,qti6d vapores 
altioresad rcfringendum fint aptioreshumilioribus,cirteris paribusaut homo- 
logis poiitis : ergofatfum ctiam eft.incidcntcs refringcndas, eflc lincas radiofas 
pure* tangcntcs. Quod crat oftendcBdum. 

Do&rin* huic fuffragantur experienti.T : etenim radij per vitra Sphajriea 
rcfrafti, nunquam (quanum ego quidem experiri potui ) proueniunt a radiis 
nude tangenribas, fed fccantibus ritrum, etiamfi irrefra&i prouehcrentur. 
Ex quo habico principio iafwcur, vaporum alcicuc&nero effo 
iaueftigacudifficiIcm,cliacaWideacia;j cum ca fecuidum modo 
di&i,non fit nude tangens, fcdfecans circulum verticalem, ideoquc variabtlis; 
vaporos quoquc ex hoc ipfo aon tara hurailea efle,atque aliqui illos faciunt. 

^4D ARGFMENTA INITIO FACTA 
rejpondetur. 

. Ad £. NegaturadR.efracVioncm fufficerc, incidentiam fine fecandi p©« 
Centta. quia corfus dire<St.us lineae incidentis non retunditura fuperficie nudc 
fumpta, & apun&oindiuifibili, fedacorporefuperficiei coniun6U, &c. vt o- 
i mnestradunt. 

Ad i, Ncgaturab inclinationc fine fecandtpotentia. caufliri refra& : o- 
nem; cooceditur, ficoniun&afit; quararadiuspurecontingensconiuntSsata, 
non habet. 

Ad 3. Concediyir Au<5torumIoquendiraodus,vItimatamenindcdedu- 
£aconfcquentianegatur. QuiaradiusSpha;raro contingensnon taminclina- 
tus eft.quam omnium radiorum inclioatorum terminus,td quod manifefle pa- 
tet.ininclinatione fuperplanutnfa&a, quxfiaagulumrectj;nadxquct, iara 
noninclinatio,fcd coincidentia eft: cui in Sphaera contingctr.iarcfpondct : que. 
appellarurtamcn laxeinclinatio.qutaangulus vidclket contaftusintcrradium 
contingentcm & arcum Sphaericum interlabitur. Maxima autcm inclinatio 
fuper planum detcrminatu nulla cft pofHbilis. 

Ad 4. Rcfpondcturab OpticisTiaaatoribusradiumcontingentiaefatis 
«tcludi tn tis quxcirca racdium & radium incidcnti*, ad Hefraaionem requi- 
ruat. Q^odautemaliquiradium conta<%is proinucnicnda refra- 
dtionefif aliis nonnullis indagandisaflumunt, id qui Jcm 
vcrumcfle;fcdhocipfumin dubiu vcifari; vudc 
potius , iuxta di<5h, contraria icntcntu 
ftari oportcrc» 
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C OE LE STE 5. * & 

DE ALTITVDINE SOLIS SVPRA HO- 

RIZONTEM, 1VSTA MAIORE. 
C A P V T XXII. 

EXeoquodSolisRefra&io fiacad linearo perpendicularero, 
neceffarioSolapparecalcior,quamrev«rafic. Cnm enimipfc 
perradiostantum refra&os videatur, ibi vjique apparcl>ittfi r c,inquoloco& 
fitu funt radij refracUatqui bi protracVi funtfiiperioics quam radij incidentei ; 
quodficolUndo.RefraCTiusradiusaradioincidentiacintradiaphanumdcnfius 
protradto.diuergitad pcrpendicularcm;ergo intra Atifiofpbzram eft humilior 
Hlo ; ergo extra ipfam protra&us, eft ipfomet fublimior. Sol crgo per rcfradnsa 
rifus, apparet altior. 

In figura : radius incidentue 
prot Pa&us ABC ; refracius E^B E : 

"altius cft puftum C quam D ; quia l 

a perpendiculari GH remotius: er- 
go poft interfe&iojiem fa&am tn 
B, hurnilius cft A quam E: in A 
autem verfaturSol, fedapparetin 
inE;ahiorergo apjtaret quamfit. 
quo autem maior refra&io, eofit 
Sol a loco vero «leuatior : vt fi inci- 
dcns radius protradus fit IF,refra- 
&io maior erit EBI, fiue DBF, 
quam EBA,flueDBC,idcoque 
Ihumilius quam A; ideoque inE 
idipfuro I altius crit,quam lit A in 
eodem E. 

Quanta porro ha?c Solis adue- 
titia deuatio fit, incertum. Nam 
Refraftionem ipfa comitatur. Si 

veraTychonis do&rinaeft, quam eiTeprobabile videtur; vt fcilicc trefra&io 
34.auc 35. minutorum primorum, gignat concra&ionem Solis 5. circiter;tunc 
necelTe eft , contra£ioncm iraiorem,i2. fcilicet minutorum,emuItoamplio- 
re rcfraftionc ortrl : Dia ndunr q; videtur rcfiv&tonem ad fefquigradum quo- 
dammodocxcrcfccrepolTe. Etfic euenire, vt Solferquigraducxcellior 
apparcati Sed de hi-* paulo poft < ommodior lofthuc- 
tur aarratio, 

' * * DE 

Wk - '•3lk , L ' ■ 





■■■ 
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94 JtEFRACTTONES 

DE CONTRACTIONE SOLIS. 

CAPVT XXIII. 

Ontra&io Solis enafcitur cx inaiquali partium ipfius fuprc- 
roarummediarum &innnaarum,fuprahorizontem cleua-j. 
tione, hsecautem cx codimaoat, quod cx inarqualiter ad pctf 
pcndicularesfuas refringacwr; hocautem progeneratradiorum 
abiifdcmprcgreflbruinc.qualis fupcr Atmofpheraefuperficicm ' 

incIinatiojquafupcriiciccumabinferioribusSolis pariibuscmtffi radij ob- 

Iiquius,a Superiorbus feriant reclius, vt ex Corollario Lcmmatis tertij reft e de- 

duci potcft; ncccfle cfl; humiliores Solis partes amplius refringi fublimioribus, 

«xporrigiq; alcius, vchementiusque coar&ari. 
O mnia terehuc- 

ufque didfca, eluci- 

dantur in propofi- 

todiagrammate.la 

cjuoex A cecrode- 

fcript^circulus mi- 

nor ABC, fu At- 

mofphgra;maior A 

DE fit ccclum So- 

lis;Lincaverticalis 

AFJn quainfiraAr* 

mc^hacram c&M- 

tutus oculusG, a- 

fpiciat Sole vcl DE 

in verdceF,- vcIHE 

in Hbr z mte I; vel 

KL, in Nadir M; 

(ponim 9 cnim nuc 

terram noti obfta- 

rc) vbiquc videbit 

oculus Gfolemre- 

fradum,fcdnon v- 

biquccontra&um. 
Sok'< ref-A- NamSo! DE vi- 
a$o $u zt. f us i n Zcnith F, contrahetur arqualiter per lincas rcfraftas G N & G O, cnm in- 

cidenus radij fmt D B & E C, pci peadiculari s A P, atque A Q^ad quas vtique 

appro- 
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COELESTES. iS 
«pproplnqun debuerunt radij refrafli G N , * GO ; mde folem fob ipnW 
fum refringioportuit, minorem^uc apparere ««^^J. 0 
minorem, quim vera e^iftat D E. Sed hxc verticahs refhdio atq; contraa.o, 
cb radiofam D B 5c E C incidcntiam propcmodum reaam . fenium tugtt, loia 

rationeapprenenditur,cumfitnimiscxilis. - ju. 

SolveroHI.pofitusinHorizontev^ 
qualiter apparet in H R. , pcr radiatipnes rcfra&as G K, G S, G,H, tattas aP «^*. 
cidentibBsHT, V X, I Y. Et quia ma.or cft angulus h YI, quam S X V, & hic 
I maior, quam RTH; idcirco plus rcfnng.tur GY, ? nam GX, & P usGX, 
quamGTi protraaacrgorcfta GX cxtra vapores ,nS,.b.dem fit.lt or , m 
fua proportione, quam p^rotrada G K; & G H, atnor, quam vd G i S, ve G K. 
proptcfca quod harc intra Atmofph*ram, ob inci entcm 1 Y obi^morein. 
xnapis accedat ad fuam pcrpendicularem A Y, quam G S ad fuarn, A X.&c. 
^Xor^ 

&minorHZfimidiametrusrcfraaainferior, quamfupenor ZR.,uidem rc- 

^"^Quodfi oculus G contueaturSolem KL.inNadirM, ^P^^ y^j^ S JihinN+> 
fraaasTadiationcs G « in /3 ; & G y A m 4, e«ra loca vera K & L. fub d.a- ^ 
metro|3Aperrefraaionemampliata; & cum incidenti* K«,&Lyvnd. uc 
Schnt inclinationcs «quale. , necefTe eft Soiis didu&ioncm fier. vmformem, 
21 maiorem fed Sphsricum apparerc. Vndcrationr c^f™. 
fc lc«2bu. Rcfraaionum conformc videtur efle, eundem cxtra Nadu n hcm - 
fphJb infaiore pofitum , finitorique accedentem , insqual.ter ^P^;«- 
& HNadirproueaumaltiorcm efic quamlongiorem , propter.nc.den- 

^uadoarina.ipfaetiamftarevidcturczpenentia. 

CON.SECTARIA. 

ErbifceconlUt, i.Solcm, oculocxcraccntrumtcrrsim. 
^oto^ircumaaumomocsfcrmcvarietatcsobnccrc^uoadfi- 

* P f et I*ntra Zenith & Horizontcm minor ahitudine quam longitudinc ; vtr.a- 
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9* *EF*ACri§NE* 

tudin^ttra<JHetamcn excedenre. Rttio huius; quod fbla rerticalta plana 
fin t pfana ufra&iormm , cuiulmodi m boc fuu non poflunt cffe plana iongitu- 

6. Eadcm eaenict , fi Solcm immotura, oculus in circuli intraraporcs fiti 
f criphcria circumlatus contcmplctur; at raotus in diamctro non pcr Solcm 
tranfmifla , vidcbit inarqualcm «xtra ccntrum Atmofpha?rar pofitus ; in codcm 
«ollocatus^qualem & naturali magnitudincintucbitur. 

• j> ' 

EXPERIENTIAE PRIORI VOCTRI- 
ndcovformes. 

DE VITRLS IN GENERE. 

G A P V T XXIV. 

EnttncUtt,- 

U O ^° ia v,tracuiu ^ cun Q Utt excremicaris, duromodo regula- 
V-J ris, adaxcm oculi opcicum rccla, folam rcj vifairoagnica- 
diaem pro diuerfa denficace auc raricace, vicini tacc a ucremocio*. 
nevicriabocuk), aucobiec"to,nonaucerofiguram mutant. 
i. Omnia vicra ad axcm oculi opcicuro obiiqua, vel contra- 
hunc, vel diducucobie&a diifornaicer ;adeoq'uc & roagnicudine 
& figura varianc, plu$ vclminus, pro maiorc vcJ minorc incJina- 
tioneaxisauc radiorum obliquicace ad fuperficicm vicri, maiore 
aucrainore vifusavicro.aucvicriabobicclodiftantfa. 

3. Omniavicraplus inclioata,ampiius vcldilatant vcl coro- 
primuntrem vifam_j. 

Ex hoc confirmanear Lcmmatapwoiffi.vbicK,?, maioreminc!inati 0 : 
nem lequi maiorcm rcfraajoncm, minorcm rainorcm,&c. 

4. Nulla Vicra ( S uantum cgo quidem diligem»b,« & frcqncntibus faSU 
pcrKulwaiTccotusfum) incidenccm radium cangcncem, qui c/lrc 
^usadlincampcrpcndicularcra io punGum rcfraaioois cdu-~ 
ctam,vidcotunnfringerc->. Patctexpcrioatia, 

i f ■ 

0 Hinc 



clio 
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COEZESTt 3. 37 

HincfequUur.omne» radiosrcfraaos,eiTc ab incidmibtisqu* fccent vi- 
«rom. Vndcdirficilisindagatiiperhancviam redduurvaporarn aUitudo: qui 
•x hoc ctiam capite fublimtorcs aliquorum opinione euad\jgr. 
5. Omnia vicra oeulo vicina, fi parccm axc opcico fuperiorem 
inclincnc ad cundctn verfus oculum, rem vifamacqueconcra- 
&am furfum excolluncordioarie j ( datur enim cafus, ybi deprimunt ) 
inferiorem ad oculum axcmque dcciinenc , rcm vifam fuppri- 
muno ; fi dcxcram, ia laeuanL*; fiuniftrara.in dexcramconcro- 
quenr-. 

Equoftabiliturdeplanis ReFracVtonum dodtrina pRero.ffas quod m 
Usvidclicetfemperiaceantlincaincidcntia;,refra<aionis&perpendicuIaus. I- 

temqucad perpendicularcm vcl abcadem rcfradioprorationc mcdij ; & ratto 
reddttur.curSolfemperappareat altior, intra Atmofphacraro heroifphxrn la- 
pcrioris vi&ts ; quia nimirum extrema vaporum uiperftcies Solis ™\™™*> ,Q - 
clinaturadeculumafupcrioribusfiiispartibus, &c. Vtdc Solts Elltptici fcgu- 

ramnura.i.pag.io'. 

DE' VITRIS IN SPECIE. 

C A P V T XXV. 
Vitr* fUna. % 

OMniavicrapIaoa hoc habent, vc obietti figuram non m«- 1. 
cenc^niGininclinacionevaldemagnaicrafliora tatnen citius vi- 
4enturid immutare, tcnuioribus. 

2 Hoc mirabiic in vicris planis reperi ; qu6d cum eadenL, 
fonerficies ocuio applicaca concrahac rem vifanx,, fi eiutdcm 
fuperncici oppoficum lacus admoueam oculo ; rem candenx* 
diduftam eoncempicr, quam ancea vidi concraOam... 

Expertus fum hoc tn omnibus vitris. planis qu« haAcnus phnma ad 
«amcn adduxi; contigitque hoc in altero pleruroque emfdcmfactei ittu. 
cum aHj fmts rca vifa*. oblioue coarciarent. Anhuiu. retcautTa.n vuns. 
"rarcanaquadamnaturr vireftdcat, haud factle afcueraucn*. Vura certc 
hocc^cieatia,V«netitsaccuutcffuotcoinp!a««ta&perpolita. 

Sc4 



$1 REFRACTIONES 

Scd licet expolitio fit proba , vitium tamcn incfle planitici hifycer ; quoi : 
acicm oculorum, non autem naturam cffugiat: vitra ctiam plana fccundum 
eundem tenorcrn^: traftum polita, fila quafi quaedam cminentiora contra- 
hunt,quxadhocncgotium multum valent; ambasctfam fupcrficieshuccon- 
ferre aliquid poflunr. Vtraq; enim fpcciem obiefti propriam in oculum mit- 
tit, & fccundum inclinationem contrahit; iamfi duarh*fpecies, vt farpefit, 
rnutuo conta&u, coniunguntur, tunc oculus obie&um produci exiftimat, &c. 
concurrunt enim duo , in vnum oblongum , fimulachra, &c. Sed h* rationci 
Bonconuincunt. Nam vicra libero flatucomplanata,fuperficieinitidiifim;£, 
cadem affe&ionefunt prrdita. itaqueab artificis manu, hoc peccatum, fi quod 
cfhexcufari nonpoteft. nifiquis dicat, etiam flatus in cofdem fempcrerrori* 
iacidere. c|uod vcrofimile vix vidctur. 

VITRA F LANOCONVEXA ET P L A- 
noconcaua. 

1. Planoconucxa, ficuc & pIanoconcaua,ad axcm opticun» 
refta^figuramreliQquunc^magnirudincm vanant: admota oculo 
minoremefficiunt planocanuexa quam eadem rcmota; maiorem planocon- 
caua quam eadcm remota : doneceuerfio contingit in illis : tunc etiam conya- 
riaeueniunt. Planoconcaua obic&um nunquam cuertunt,quia radij abillis 
rtfra&i nunquam coeunt. 

2. Planoconuexaadaxcm opticum ob!iqua,rcm vifam di« 
ducuncfccundumdiamacrum obliquamadaxemopcicum, an- 
cecuerfionem, &ficdiftra&am aliascxalcanc,alias dcmiccunt, 
pro varia nimirum vicri fupcrficie & ad oculum ficu : poft cucr- 
lionem concrahuacrem vi(am_*,&c. 

Planoconcaua^rcmin obliquaadaxem opticum,fcu con- 
tratta diamecro imminuunc, mulcoquc contra&iorem ofteo. 
dunt.idqucinnaagnavarictatc, pront coaucxius vcl cauitasprofcctifueriti 
nagna vel parua Spharra, &c. 

DE VITRIS HOMOCENTRICE CONVEXIS ET 
concauu , qutliafunt , quorutnfuperficics tam conc^ 
ua quam conuexa circa eundem axem 
\ dcfcribitur. 

Omnia yicra Sphsrica homoctncrice concaua Sc conuev 

xa,o* 
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COE LE ST E S. 39 

xa, oculo obliqueadmota, rcra vifam cranfparente contrahunt. 
Experientiacrebra. 

2. EiufdemSphaerae fegmenta,«quecrafla,aequcobliqua; 

Jcque concrahunt rem vifamj. 

3. DiuerfarumSphaerarumfegmenra,qua:funcSphaeraemT- 

noriscitius;ideft,diftautiabreuioreaboculo5 qua:maioris,tar- 

dius, diftantia longiore contrahunc. 

4. £iufdemSphaerqfegmcnta,quaefunccraflioracicius,quQ 

tcnuiora cardius rcm vifaro concrahunc. Hinc manifeftumvi- 
dccur.crafliciemaliquidconferro. -jj 

5. Omniahomocentriceconcauoconuexa, oculoadvkru 
tcccdenccrem vifam augcnt,reccdenceimminuunL>. 

VITRA VTRINgVE CONVEXA, ET 
utrinque cencaaa. 
1 Praftanthaec vicra idemquodmixta, fcdincenfius. Mix- 
ta voco , qux conftant vna plana , & altera fnperficie vel conuexa , vel concaua. 
Quando autem vtraquc vel conuexa , vel concaua eft, tunc idem, fed multo ef- 
ficacius, faciunt, quod planoconuexa, vel planoconcaua. Ratio.quia rcfraclio 
in hifce duplicatur ;vnde radij in conuexi» altero tanto coauergunt , in conca- 
uis tantundem diuergunt. 

2. Nequereferc,Ycrumeiufdem vcraqucfuperficiesconue- 
xitacisexiftar, aucconcauicacis,andiuerfa:; femper enim altera alte- 
rius rlm, pro fua potcntia auget ; cutuslibet autem potentia defumitur a fuper- 
ficie Spharaca,cuiusipfa portionem participav 

3. Conucxa ergoad axem opticum obliqua.oblongac rem 
fecundumdiaraccrum vitriinclinacam, anccficuseuerfionera: 
pofteaver6concrariaeucniunc,&c. 

4. Concaua adaxcm opticum inclinaca.,, rerum imaginesr' 
femper breuiorcs exhibent,fecundum inclinatam vitri ad axeni 
opticum diametrum, iu fitu &reoiotione vitrtab oculo.fcu ob* 
icdia vitro, quibufcunque^. 

Canffa eft, quodradiorum intcrft&io bic nulla vnquam fiat, cum femper 
a-fefemagisrecedaat*- 

Q Trans- 
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& RETRjiCTIONES 

Transferunt autem haec vitra vifasresa verislocismirHm tn rn odum, fur- 
fum, dcorfum, dcxtrorfum,finift.orfum, &c. Q^p I ctiam ir. S >lc < xpet iri po- 
fceSjper vitrum firnilecoloribus tin&um, aut in Luii3 pleni, vitroliquido, Vi« 
debis enim vtrumlibct fidus in Ellipfinconfigurari,& loco t ansfer:i,pro litu 
fcftatuvitru Et fieiufmodiduo aiat plura vitra, diuerfislocisinter vifum&U- 
dcra di&a ftaticris, mulciplicabis cadwm fidera. 

Equibusrationcm Parcliorum Parafelenarumqueerucreaddifces. Qjod 
idcmfpccilla polyedra edoccbunr. Sed &homocent: ue conu^zaconca ia /u 
tra,dequibuspauIoante,eadem prarfhnt. Vndc fi ex bifce humilibus iialta 
afccndcrc, tanquam gradibus quibu r dim, non pigcbu ; Jiccmu^ oUc&a vei 
nubis,vclvaporisautfimilismetcori diaphani refra&iui, & vnoiftorum mo- 
dorum muitipliciter figurati, &c. Solom fepiufcule viJcri, Scc. & i^reltiita 
gigni, &c. Sed hse cx occafionc ftringo > non infbtuto enudeo. Sjpiemibus 
pauca. 

DE CRISTALLO, NVBIBVS, NEBVLIS, 

ATQVE ALIIS TR ANS P A R EN IlB V S 

eorporibur*. 

CAPVT XXVI. 

Criftallta. 

EStaon nemo, &^uidcm folers,iudiciofao,fed non fatis eonfideratus^Ma- 
thematicus,qui contcndit criftallum vitroin rari^ncrcdc rcfringe«di ce- 
ilera, ideoque ad vfus Opticos atqac <\ftronomico< minuteflc iccom noda- 
tam. Sedrcs,c*tcris paribus longc fecut rwbet. Du s cnim duabus, vitrea 
atque criftalIinalcntibusconucxi*,eiufdeiTi quantitatis, fimilis fup^ficiei, pa- 
ris expolitionis; criftallinai cert£ vitrcam multum fupcrabit rcpra? 'cntandis 
obie&is quocunqaemodo, idquod cgo crcberrima expcrientia iidtci. Cur 
autcmlcntcs criftallinarcommuniter mmus valeant vitreis, fpecicsqucraroa 1- 
rao ium inconfufas , aut coloribus facatis non adultcratas transfundant, cauf- 
fae3,quod rariflimc perfedte Sphjrica,& jequabiliter extcrfafupcrficicinuefti- 
antur, fed vndarum more crifpatx viiantu^ qur inrqualitas omncm illis li- 
wulacrorumtralucentiumordmeraturbat, vfumq ic rc<3uru adimit. Huius 
autem labis in expoliendo, cx parte materiar, adicribenda eft indomitat cri- 
flalliduritici ; exparteartificis, partim infciti* , partim vccordiar. Atveroqui 
jmprobum fcicntiaelaborem coniungit, & fumptusneccflariosin Mcchanicos 
vfus cxpendit|is ctiam crifklli pcrtinaciam fi w&cc. Nom tanun abtiuo,rcperiri 

ifttffe 
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COELESTES* 4* 

intcrdum tam nobilts materiz, tam exctllcntis forms vitra, quar paimat» ctiat» 
exafta: criibllo fortaflis przripiant. Std hic cafus.admodum rarus eft. 

IntcrimquafcunquedcvitrishaQcnusaffirmatafunt,dccri- 
ftallo i-cqucautmultomBgisaiTeucratur.Pfaefertimctim Vitri&Cry- 
ftail lUfradioncs fint quafi eardcm , expeiientia&do6orum virorum aua©- 
ritatc futfragante. Vi<u Kepl.inDioptr. Igitur C.yftallusfiibaaa&infigu- 
rasaptastransfoririata,idcmpotcritquodviuum. Nequeopustftdiutiushic 
immorari,&o 

3V^ V B E S. 

Nubes quzdam ita denfs , crafli & coloratac funt, vt Solcm oculis omni- 
noadimart ; & de his ad negotum prarfens ine ptis, nihil tft.dicendum. Qua?- 
damitar.ir*, ti nucsatquediaphanar, vrafptcrum Solis inco!um< m praftcct; 
quarum duplicem ongincm inuemcteiream & aqucam. Terrc* fumo fpiflo, 
tutpulueri fpario non mulrum abiimiles , liccar, calidar,difcont:nua,&cxin- 
finitis qui fi puluiiculis conflatae funt, quorum finguli natura fua adiapham 
potius quara perfpicui, radiosfoiartsmagis rcuerbcrant quam rtti ingunr, id- 
eoque < btundendo vt l confundcndo Soli & inquietando varitquc colorando 
futuapti{.ies,quamoidinatertfringendo. 

Aquejeunrm , quia e vapore tcnni humidcque funtenat*,partibusquc 
eontiguis, atqut pcliucidis conftant, & G pnficicm rcgularcm facilius aiiu- 
rount ; idcito Juccm ordmatiUS tam rrfl ftunr, quaro rcfringunt: & huic 
nubium gcncri Solss varias e refrad-one faftas coniigurationes , arbitror 
pot •flimumeiTcadfcribtndas. Concingic cnim fopenumero, vcca- 
dem nubcs Solcm fubingrelTa in varias contorqucac non taa- 
rumforma«, fed& addiuerfas mundiplagas modo oblonguro, 
modocoarftacuro cxhibeacfc piana refra&ionum modo fino 
vcrticalia_, modo circult alticudinum, moddalij inomnenL» 
parcem obliqui : quarvarictas vti fjrpiflln e ram a mequam aliis eftanim- 
aducifa.non finc fingularianimi veladmiratione, vcl recreatione, & maximi 
«uando nubes a vcntis funt vch emcnous aghata: ; ita foltda , iftorum afpc<5tuu, 
mfiexrefrairStione, darirationon poteft. BLefradtio autem tam varia idcirco 
accidit, vclquiafuperficifsnubisrtfringeutesidtntidcmfuntmutat*; vclquia 
totius nubisfitus»tq;inclinatio alia atc;; alta fubiutt;ciuorum altcrutru (taroetfi 
Yuumq; fxpe concuriit ) fuftlkUad banc Vdiiationc mcntanea taufluudamj 

haud 



G i 
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4* IIFRACTIONES 

hiurlaltter atqnc fi quiscriftallinarum vel vitrearum Sphxrarum maximarum 
fegmenta fub Sole valitantia afpiccret; eaeninn cundem diuerftmodefaner«- 
fringcrent, pro varietate interpofitionis. cuius rei documentum licet fumerc 
cx aqua vel quieta vcl agitata; quarn enim itifc vniformiter Sol retorquctur, 
tara difformiter hic rcuerberatur. 

3^ E B V L AE. 

Pleraquede nubibus di&a, tccommodantur nebulis, ex hiscoim iHjco- 

riuntur, (iccis ticcar, hamidis humidar , dcnfts denfr, &c. In hoc folo d.flfcrea- 
tia eft, quod ocu'us in ncbuKs plerunque exiftat,nro vcl nunquam in nubibus* 
& (icpoftnubes lit oculus inacre diaphanorariorc; deindc quod Rebularfem- 
gcr (intinftar cincris voliuntis difp:rfe, adeoque vixeontinuxi &exhocre- 
fractioni minushabiles, quam nubes; quod etiam expcrientia confirmare vi- 
detur; nam hebetant nebwteplerunqucSoIem, raroautcm transforrnant. 

Qusftiohiccft, quifiat» vtcoelo conftanter fcrenififimo, auraq-ie purga- 
tifTi na Sol magis Ellipticus appareat , quam calo multum vapido & reluti nc- 
bulofo ; reiicicnd x vulc.ur cauffj in diuerfam mcdiorum elcuatorum nataram; 
nam quando cotlitra fcreniffimum eft , vjpores funt roridi, tcnucs , contigui, 
pellucidi, politeterminiti, ideoq je multurn refra&iui; quando vero obtuium 
apparet coelum , tunc Atmofphaera infccta eft halitibus terreis , ficcis, fumidis, 
difcrccis, turbulentis & minirnc ad refringendum , fe.l Solem hebetandum SC 
concuttendum natis. vt inter caeteraexperiri quiuispoteft, ft fpecicm Solisper 
interie&um fumum,aut vagantcsatquecxcitatos puluercstuboinchjrtam ex- 
cipiat: id quod 24. Nouembr. vnus c difcipulis meis foleuer prxftitit, qui dc 
cllipli Solis orientalis intcr caetera haec habct. 

Confirmarj cft multum fentcnti3,qua?fcintilIationem ai: ficri intercurrc- 
tibus vaporibus, 5cc. Nam cum Sol oriretur,& nec dum totus eflct fupra hor i- 
zontem, vfq; fercad altitudinem vnius gradus contim mer ic vchcmentiiTimc 
trcmebatj pa$e<i qttteuit vfque dum Ci mnum Conuicfcas attigit,cquoco- 
pigfus fumusafcendcbat,imo non afccndebat,feddiffundcbaturin occidctem : 
hic f jrnus cum intcr tubum & Solcm (ficut alias no.inunquam nubcsintercur- 
rere folcnt) intercurrit, fubito Soleodem prorfus modo, ficutantein H >ri- 
2 :mte, vehemcntiffime trcmcbat, abcuntc fumo , illico & treraor abiit ; & ho« 
noraui vfqitcdum Sol altitudincm fecundi gradusfupcraret,&c. Iftctamcnin- 
tercurfus fumi diametrum fcrcnihil mutauit, ccrce nonbrtuiorcm fccic, fc4 
potiusampliorcm. Vtdccap. 34.. 
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COEL ESTES, # 
^fLlA TRANSPARENTIA CORTORA. 
Eft aqua vitris indufa , S u* G extremitatibus aptis pollcant. vtputa , coa- 

cu* multum ooacitati. admmum habcnt,& pohr, d.fficultcr po|Tunti hmc vcl 
Sihil vcl parum rcfring«nt , fcd colorum luciwfc imagtnes m fcfe >mb.bitas ma- 
ligncadmodum tranlmittunc,& quia c«npeiieiCcc«Tide«ur,idarcorcfra- 
£ioni rainusinferuiunc. 

CONSECTARIA. 

Ex allatis Experieoriis & demonftrationibus.vtilcsdoarinx.paradoxc 
forGtan, fed ver* & rebus Attronoraicis pernccciTansr, colliguntur. 

CIRCA HEMISPH^RIVM APPA- 

RENS FT EIVS CIRCVLOS. 
C A P V T XXVII. 
i OmniapaccDciscoelipunaa^.prsccrverticcrru, Refra- 
aioili func obooxia. Qoia omnia ad vnum punftum intra vapores, cxtra 

pcr Coro^Lemm.3 a ^. sc ^ 
nr-vcerZcaich. Demoflftraturex cap.22. 

P , Tow» dc ccelo quodapparet, plus eft quam appareo; 

1 <i ™-„ n ,.r«>lMUonemimin«5eneappirtt,obcontraaioncm. 
r ' U f ' P SHd quodrefraaum app.ref, hemifpsrium pr*c.se «, 
auatV^ndlUdiamttralitcroppofitisfciripetcft) tunccertum eft.abf. 
nuc reSone minus dim.dio cceli parere , adeoquem.oorem 
Vtl forftan ccel. 1 t.rra diftantiam, quam putetur, ternequ ie- 
ro id,amctrumnonomninofortaffis.trfenftb.lem. Vndead hanc 

"^erTquod^^aumapparet h.mifphsriomaius eft, 
probab.lcfit,rcmotionem canacerr.cffcfeofuomn.fuper.o- 

"T' Atf.quodapparethemifphsriominusexifteret; terra- 
eoelomultuniadmoueretur. G 3 7 ' 
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44 XEFtJCTlONZS 

7' Pofita jrcjaali Atmofplicrae, circum circa, qua Morizon fenfibilisex- 
pauditur, cotcmpcratione: Solus horizon eiufque paralleliiigurana 
genuinamcirculi feruanc, etiaro rcfra&i, acquc exalcan $ u l qui 
eirculi omncstam maximi quam non maximi,perfe&am circubfwrrmm atr.it- 
tunc , cbinsrqualem fcilicc t rcfra&ioncm fingulorum in ipfis pun&orum ficri 
fohtam. Pi optcrca quop Worizonti non fint paralleli , fed ad cundcm obliqui. 

8. Circulorumiemperapparentium qui maximus expartc 
rci eft , ob refractionem exalcacus minor apparec efTe maximo 
femper apparentium: & qui roodoapparec cflc maximus, efl: 
maximo maior ex partcrei , & horizontcm fccac , porcioncmq; 
aliquam fui infra cundem femper habec. 

9. Circuloruro femperlacenciuroaparterei maxirous, non 
latec fed apparec fupra horizoorero, ob exalcacioncro a refra- 
dtionc fieri folitaro; & qui modo laccncium maximusapparet* 
ciTcjeftminorrcipfa.maximofempcrlacentium. 

10. Circulus coeli cumHorizontc terrcfln fcnfibilicoinci., 
dcnsbencficioRefractiooiscxalcaturvc cerraro cangat;aliaseun- 
dem fecarcc, ck infra pofitus, in confpcclum non vcnirec. Is/e- 
ro, q ui cx parce rci cum fcnfibili ccrrco congruercc,c& nunc Rc 
frac~rus, ipfoaltion.. 

1 1. Omnei vcrticales circuli, aliquantas fuorum arcnum portionesinfrt 
Horzontcm ex parterei conftitutas ,fupra eundcm cfferunt, cxaltatas Refra- 
ftione. 

CIRCA SIDERVM APPARITIONES. 

C A P V T XXVIII. 

1. NuIlafideraexcraZenitbpofita, vidcntur in fuis lociYY 
licctidfenfumomultum pateac, vbi4o.alcicudioisgradumplu« 
minus,obcinent. Patctcxconf d.i.Cap.pr ? cedcntis. 

2. NuIIafidcra vcram fupra horizoncemalcitudincmoftc» 
duot, extra Zenith, hcct id (cnfum fugiac, quandoa Zcnith pro- 
pcabfunc. PatetexConf.a.z.Cap. prioiis. 
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COELESTE S. 4$ 
5. ^OmniafiderainHorizontefcnfibilifita, funtex parto 
reiinfraeundem. PatotexConle&.io.Cap.prioris. 

4. OmniafideraquscfuntapartcrtiraHorizontcfcnfibili, 

apparcnteflefupracundera.Patetcxeodcm. ~ 

5 Nullafidcrum,ineoderovcrticalificorura, abHonzo»- 
tc propc insequahter camen rcraotoruro , diftantia.quajapparct 
vcra eft, fed fcmper vcra minor , fenfuique expofita. Celligttur « 
Confea.j.Cap.pnoris:&cxaluspamm. \ - _ j> 

6 OmnisfideruminHonzontcfirauliaccntium,diftantia 
interfcqua;apparctveracft,&errorisexpcrs. Patet « Confe£t»- 

"°7 Ca Nulla fidcra Horizontcm reaumfiraulfubeuntia^in^ 
codcra fiucinauftrura fiue inboreamplussquo amphantun-. 

P T XP Orania fidcra Horizontcra obliquura ferientia, lacicu- 
dincm borcalemtam orciua quamocciduaro iuftoamphorcm 
exhibenc, auftralem minorem; & illa quidcra qu* parallelos 
poloelcuatovicinioresdefcribunc,plu S inhocgenercpofiunt, 

auaraqusremotiores,&c. Cau 1 Taca,m a gisobli q uaillorumarccn^& 
dcfcenfio, ouam iftorum 5 vnde P cr rcfradionem eleuata , appar.nt m vcrtuah 
rcmotior ,\uam illa, &c. P.tct , xConfca. „. Cap.amecedent.s. 

o. Exmododiais.duaruraappancionuraquadoaosdiu 

torfcmntvera&gcnuinacaufiarcdditun.. ^ ntrntrio 
Altcnus- Quod Sol in arquinoftus nonnihil in Septcntno- 
r,pm velaufirum declinarc videatur; vt apertc doc«t Maruanus Ca- 

rcabamplitudineapparcntcdebitomajore. rtHntren. 

AI« tas, Ouodfiderahorizontcra firaul aut propcftnogen- 
tia, araphus ift difiiderc putentur in eodcra, quara lupra in vcr- 
ticc^, auteidcravicinadiftitcranu. F.tenimhoc etiam propteram- 
Cicc-^ , BUkV,uvl ° ^Mintioexhibcntxquaampl.orcm, mdem 

•litud ncm , quam m Honzonte obliquo exmo.iu «u r 
Jropter anticipaum «aac,v«l poftpohum Ycfpcn exalut.onem , a &efe*l#- 
«ecauff<»tani. 

10. Om- 
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4* REFRACTIONES 

r©. Omniafidera in codem vercicali, aut fibi vald^vicinisf 
Tereicahbuscirculis fica, abhorizoneccamen inarqualicerremo- 
ta, ad fe plus sequo, fecuudum alcuudincm conucrgunc. Patct cx 
cap. 22. & 2$, &c. Vnde^Jiftantia illorum fecundum altitudinem iufto minor 
apparctjdcoqucin crrorcm adducit. 

Exhocaliamrurfusclicicscauflam,curocuIuscciainSph^ 
rarc&aconftitutus,arbicretur fidcrain Horizontciaccnciaraa- 
gisafcdilHdcrcfccundum longitudinc, quam vidcbaDtur pro- 
peZenich,cumcamecx parcc rci vcrobiq; sequaliccr diflldeaor, 

Nam cum caipfe rclatiucinordincad fideraahiora confiderct, prout figurara 
criangularcm, vcrbicaufla, aut fimileconficiunt, &huius figurarfitumalium 
atquecomprctfiorcm repcriat pcncs Horizontcm conftitutar, quam iuxta ver- 
ticem viderat, proptcreaquod aftrain horizontciacentia etiam fenfibiliter ex- 
alcecuradfupcriora vicinarcfradiionis interucntu , idcoquediftantiaeakitudi- 
num decurtentjjr; hincfit vt oculus triangulum comprctfiusinueniat in hori- 
zonte, quam adZenith,&cxeoarqucaut citius aibitrctur inferiorafidera,iii 
horizontc iaccntia, a fercceftifle fccundum Iongitudincm,quamconccffiftcfe- 
cunduna altitudincm ad fuperius, vt in cxemplo. 

In hemifpharrio apparentc ABC, 
cculus D c terraconfpiciat tria fidera B £ 
Fad rerticemita compofita, vttriangu- 
lum BEF fit aequilaterum , adeoquc a- 
cutangulum. Incurrat idcm oculus D, 
in eadem fidera GH I, horifconti pro- 
ximantia, & apparebit triangulum GH 
I, a ftdlis iftis prscfcntatum fcalcnum 
©btufangulum, vcl cei tccompre(Tms,an- 
gulusq ic ad G fa&us obtufus , qui ad 

verticem B crat acutus. Vndc pcr fallaciam conduHit yifu*, bafin HI maiorcm' 
efle in horizontc, bafi E F iuxta vcrticcm, ideoqucdifcctfifle ftellas H & I ; ma- 
lcfupponcns non variatas cflealtitudincs H G , & G I,cum iint iplit breuiorc* 
quam B E, & B F, proptcr rcfra&ioncm. ld ipfum cuidentcr intclligitur , fi fc- 
nvcii euluro A B C, di&ar figurs faciamui cfle mcdium difcum Solis, iu Sphxra 
rc<Staconftituti pcragrantem xquatoris circulum, inquc Solisfummo vcrticc 
flcliam B, &duasalias in cxtrcmitatibus Iongitudinis A,& Qconfidercmus; 
comprchcndent cx in ZcnitU triangulum rcft mgulum A B C; in Horirontc 
angulu^adBapparebit ob Ellipfinfolarcm olnufus, Si&uilcquidattulimusde 

ttaculiv 
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COE L E ST E S. 47 

ir»aculisfo!aribus in Solf Elliptico, p.i?. vt vidcasKanc rcm no tantumratione 
cbit(Timaperuinci,led expenentia irrefragabiliconftabiliri. Etcx hoc ettam, 
rario diqua rcddi quear, cur vifus Solem in Horizonte maiortm ccnfcat, quam 
in Zenith, aut iuxta. Putatentrii longitudini aliquid accreuifle; cumpottus 
cUceflertt Altuudint. Sed alia ctiam huius cauflacx oculo,alio loco eft afte- 
renda. 

1 1. Sidcrahorizonttm exheroifphserioSuperiorecancuna 
ftringencia dcorfumj , non autcm fecancia.., funt in circulo qui 
maior eft Maximo fcropcr apparcntium ; ex hemifphatrio infe- 
nore furfum, funt in co qui minor eft maximo fcmpcr lacenciu. 
Patetexconfe&.8.cap. antecedentis. Vnde, ^ # 

i i . Qui alcicudines poli e fideribus horizonci vicinis inuc- 
ftigacjquifidcrumdiftancias vercicalescxploracj qui locos ve- 
rosindagacjroanifeftoerrandipericuloobnoxiuscft. Vndc Re- 
fra&iones cognofci debent, vt errori rewt edium adhibeatur. 

1 3 . Quod fi, qui in Sphaera recta habicanc polos vcrinquo 
inhorizonre vifuntjcercum eft, ablatis vaporibus dimidiumj 
cceli non vifum iri \ ccrcum cft, nec cancam cceli macliinaro, nc- 
que cancam ftellarum auc vafticacem auc elongacioncro efio. 
Vndeduplexinfligerctur vulnus Copernico, alterum quod motus fiderum, o- 
pinionc eius lentior j alterum quod firmamenti ad orb«m magnum proportto 
foretfenftbilis. Sedharcexquifttaeexplorationirelinquuntur.. 

14. Hancaucem Sphacra ftellacaercmocionem, quia fciro 
mulcum intereft, in Spharra noftra obliqHa fic indagabimus. In 
Sphxra A B C D, fit axis mundi AC, terminatus in A polum depreflum, 
in C exaltatum ; hor i zon fi t BE D F ; aequator F G E H j centrum Sphaer^ fit l 
tcrra. Quia igitur eemmunes honzontis 
&itquino(5tialisfecciones funt pun&aF, 
& E, ipfa fttnt pundh veri ortus & occafus, 
ortus goidem F, occafus autem E. 

Dico igitur primo ; fi dux ftellar 
in jEquatorcdiametraliter oppo- B 
fic«inueniuncur, &ipfa?in hifco 
punclishonzootisfpec"tantur,ita_, 
vt dura F oritur,eodero momcnto 
occidacoppofuaftclla£i iropoffi- 
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.ifif REERACTIONES 
brle efle ., vt tcrr* magnicodo infcnfibilis fic ad magnittidinem, 
firmamcnti. Aliasenimfleil*h*amb*fuprahoiizonteru firaul confpce- 
rentur. Prarfertim cum bentficio&efra&ionismultum promoucrcnrur. 

Dicoz. Sidu«ftcl!acF,c<Ediamecraliceroppofica? fimulex- 
alcat*vifuncurfuprahorizontem, in K&L, idqueaddimidiu 
quafigradumaucampKus,pIusquam probabileeft,nu!Iamforc 
ienfibtfem tcrrasadFirmamencumpropprcioncm : fic enimano- 
ta Atraofphsra, & confequentct ccfTante R.cfraSione, cecnerentur e*dem 
fteli* in horizonte.tdeoque dimidium is vifui permittcrct. 

Dicoj. Si flellae diaroetraliter inajquacoreoppofica: fimul 
velfupra velinhorizonte coafpici ncqucuncncccffcfimplici- 
tcreft, cerram adfirmamencum valde fenfibilcm cfle: vcpotc-» 
qu*e tantum decccli confpe&u adiraac, vc duae ha? ftellae.nequo 
alciores quidera , rcfa&ioais dono, fimul fpectari acquaquanij 
poffinC. Quam rem vt Aflronomi Sc norint & ancupentur , 

Dico^. Siduaeftcllacin acquatore pofica^quales F&E,ora- 
nibuspopulisfimilicer apparcot; id «ft, velinhorizonce iiraul 
vifuacur, velfuprahorizontemfimulacqueaequaliceri vtlfimul 
videriQuaquam valcQcfuccefGueaucero eodem modovbique 
ccrnuntur; talcsinquam ftcllae, diametraiiceropponuncur. 

Dic» 5. Siduacio arquacorcftellavF&E, orcusoccifusquc-» 
permucacos fimiles exhibenc, ea; diamecralicer opponuncun-. 
VtfiF&^fimul vifuntur; Finortu £ in occafu: poft medium vcro aanur» 
(.idqueob So'isabfentiam) F in Eoccafo, &Ein Fortufimulfpc&antoria 
horizonte ficut ante annum medium ; >itt fimul fupra horiiontcm inK&L, 
idquc vicibuspermutatis: «uidcnseft talcsftellasediametiolibiopponi. 

Dico 6. Si duai in arquatoi-c ftella? motibus & fitibus per- 
mut*tis,cadem locaad horizontem noa reprxfcncanu impof- 
fibilccft,ca:tcrispanbus,hasftellasdjametraIiceroppoficas«fle. 

Q^i de ftellis in zquatore oppofitis dixi, applicari poflTunt ad quruis 
Wuofidcra, in quouis circulo verticali fab fitu SphxiK cuiufctinque , diaoic- 
tralitcroppofita. 

Mjecautem res maximcetiaanimaducrti folet&poteft, in Eelipfibos Lu- 
naribus lub ortum aut occafum Solis accidentibu*. Ibi enim Lumiuaria magns 
oppofitiunemdiametralcm obtincnt, .& in verohorixonte fuas fcdcs habcnt. 
Vnit Piia- 1. n. hift. nat. c. 13, Et Kcplcr. iu Paralif . Prop.u. iVobl. ^.n. 50.&C, 

CIR. 
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c oe LESTES, & 

CIRCA TEMPORA ET LVCES, 

C A P V T XXIX. 

DIcs ciuiles ab ortu ad or tu,aut ab occafu , ad occasu ( abftra- 1 
hedoetiaamotuSolisrccudo)proutrcfraaiocftmagoavcl 

parua,ita magnitudine variant ; quia dics hi a prsfentia lucis menfura- 
tur.quamrefralioin^ 

fcruand. ncgotio,non eftn.mium fidendum. Ahas en.m cmusSolontur ,uam 
a, ' aS ; &C D.csa media noQead mediain.Jcmperrun^qualcs; 

Ba mrefr a aiohicn,hil, re pedit: qu* ^f^^T^^^ 
dumalttud.ncm.roautcmlonguudmcin.tftauuii.Mcndianusvcrmaliua 

f irculorum primarius>8cc. . -,^li#«i«m 

3. Dies Aftrooomiciameridiead meridiero.aequalitacem 

fimilitcrfecuraro prabent.Etiamfici»imfieripoffit,vtSolinm^.eaI- 

tior fitdcbiro, non tamcn idcircoferius aatcitiusad mend.auum et.am appa- 

renter peruenit, fcd «qualibus fai; e intcrualhs culminat. 

4 Arcusdiurni,fiucdiesSokrcsvfualcs,quosali)artificia- 

les;noDnulHnaturales appcllant, fcmpcr funt loDgiorcs,eorum 
complcroecafiucarcusnoaurniillisoppofiti.fcmpcrfuntaquo 
breuiores,inomniSph*ra. Ra.io Solaeft, quiaSolis rtfraa.ofitadh- 
L«perpendicularem^ui prop.erea fefe verfus loc.verucem«porng,t,* 

fcaa.hallucinari ncccfie cft, & ccs qui ab ortu ad occafum,aut contra,Woras di- 
r W.equcntererrarc; oifi aliurrdcoccurram ;quod vt mehus fien pofllt: 
c, D rcaprirouorieDtis,&vkimuoecidcntisSoli5pre.cipuepunau. 

Nota 1. duplicimodopcrreagnomonib'feuaxibushorolog.c 1 sproieaas 

vmbras.fiue cu- fcres in quadrant.b' & Cylindrh.&c.dcaperejau, .n.hnc.s ho- 

Snonrea&ef^ 

in.poncrequeunti.Kautotyroni. Adlincasergohoranascj.attlDetj ^ 
Nora 1 . dc ccptionem caderc pofte v< I in temporis duratione;vei m hnear* 

borariaru dcfignatloncm. Ad durauoDem tempom quod fpeclar; 
Nota 3. Semper&vbiquefubommSphafTa,afccndenteiu- 

pra Horizontem Solc cempus anticipari, coderoinfra cunderrL*- 

defcentiente, poftponi Jihavt bencficio Rtfra#io'ni*,hoa»iiKS Sole frua^ 
, • H 2. turdm- 
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S9 REfRACTIONES 

tur diutiusa & in arcn parallcli cuiufuis, quem duocirculihorarijintercipiunt, 
conficiendo Sol plus morx infumat mane & vefperi , quam meridie ; quar cauf- 
fainfolamRjjfra&ionemcftreiicienda. Vnde 

Nota 4. Qupniam R.cfro<5tiocft: inarqualis, maxima fubortum &occa- 
fum, fenfim dcinde pro SoItJ eUuatione minor, atq; minor ; inde fit; vt & tcm- 
pora ifta R.efraftionibus obnoxia , durationes inarquales uobis exhibfant; 
eruncqucdifFerenciarhorarum iftarum,tadcmincerfcpropor- 
cione, qua fucrinc Refractiones, & coocra, &c. 

Noca 5. Sicut fub Sphatra rcfta, & obliquis huic ricinisRefra&ioSoU 
tempora horariaproducit:ita (quodfatismirabile) fub Sphacra parallc- 
la, & obliquishuic viciois, mcegros dies ancicipac & poftponio. 
fit hoc propter maximam obliquitatem illius Spha-r* • nam Sol ad horirontem 
ibidem diutitfime manet, propter inclinationem Eclipticar, ideoque fi eiufdcm 
Rcfraftio vtl vnicum gradum «quet , quod fieri fxpius non t fi dubiuro.donec 
Soi tantum arcum in Ecliptica , qui vno gradui in verticali accepto rcfpondet, 
percurrat.l ibfntur aliquot dies.&c. Nam vni gradui in circnio verticali.huius 
Spha:raf,refpondentinEcliptica2.«30.'29."a." CumautemRcf-adt.o.intc- 
grum gradum fiepiufculeexcederequeat, imoprobabihittmc ad duos quando- 
que pertingat : hme fit in tali cafu , Solem fupra horizontem in Sphxra parallc- 
laeuafurumquinquediebus citius. eoquoddtiobusgradibusin verticalifum- 
ptis, refpndeant 5." u 44." 4."' in Ecliptica, &c. Contrarium fit in Sphxra 
re&a; vbt&Eclipticaadhorizontem paruam inclinationem habet, &Motus 
primus Solem ab horironte mox auchit ; qaod in Sphzra parallela non fit , vbi 
Solem folus motus fecundusfupra horiz ontem eleuar. Nthilominus taraea 
contingcre poteft, rt vtrobiq, Rvfrafttonis quantiras irlfc lit eadem,&c. 

CIRCA FMBRARFM, IN LINEAS 
• hornrias , proiefiiones. 

Nota 6. Cum Refra&io , vt Noraado 3. 4. & 5. dicrum , vbique & fem- 
per in tempora pcccet.prouehcndo Solcra citius.eundcmquc abimricntem re- 
moraudo ; a Sole autcm radij m ftilos horarios iropafti vmbras horarura difcii- 
minatrices proiiciant : Quajflio nunc «ft ; 

Vcrum Refra&io vim fuam inhorologiaetiam fciochcrica 

CXCrc«aC,&ficutS»Itmiuftoroa»uriusfupcr finitorem cxaltat; ita idipsu 
in vmbrisgnomonumadlincashorariasproicclisfigoiridcc. An 
veroilludfolum faciac; lincas auccm horarias cafdcm vmbris 

ftilp- 
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COE L E ST E S. fi 
ftilof um permitcat j quas occupaffenc , Sole irrefraflo velafcen- 
dence_;,veldefcendento. Vt quia Ingolftadij Sol principium Cancri 
poihdens,hori.ontemobtincret mane hora ^.vefperc 3. (ine Refraaionc; 
cum modo KctraAus eundcm fubeat matutinus antc 4. vcfpertinus deicrat 
poft oftauam ; dubitatur nunc , An vmbre. ftilorum id ipium in lineis horanis 
ctiam induei i an vero in cafdcm hneas horarias incunant, in quas accidiflent, 

^^ifeicc , Quadrantc,, Cyliudro, Aoeulo, 
■fimiliaquehorologiamobiUacx alticudmibus Solis fuprt hori. 
zoncem coofeaa_ , io omni loco ScSphsra , femper oftendcro 
cem pus, hor um & locum Solis , qus fuilTcot indicata, fi Sol irre- 
fraauaalluxiiTeO. Cauffaeft.quUiftainftrumentalocumSol^nZodia- 
Iraw . a r * radio Solis , fcd coenituro & inuentum antc fupponunr, 

r V? rJn^v Solis altitudinibus quas fupra horizontem in quohbet figno & 
fiat defcnpt* cx SoUs ait tuai " lou ' H . J • {{ conftituti. 

oftendant horam al fraffiooe» fiae non. Etfic hora ortus & occa- 
££3S£ ;abfque P ^a ai one femper reprsfentatur inhifceinftrumen- 

" S>& Dicendum i. Ca.terahorologiafciothericafi X a,cuiufmodi 
tft verticale, squinoa.alc , &c. in Sphcrt quidcm rccla,fempcr 
l clpcre vmbrtm ortiuam acquc occiduam aSole refraftc > in_ 
«afdem lincas horarias, inqutstccepilTenctbirrtfrtQo. ILauo 

ipfxinfuorumcirculorumplanisnecc{rar.oiacent,&c 

Diecdumv IoSph^raobliqua,vmbraftiliaSo!cexorien. 
ceacq; occidcnce refraSo profeaa,nonobumbraceaml.neam 
horar am,quam obcexiflecproieaaaSoleirrcfraao. Probatur. 
Vmbr. m I n«& horaria & radius Solis in ftilum occurfans adeoque Sol ,pfr. 
TbKunquetaoucp horizot)te conftitutus alium circulum horanum 
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KMFRACTIONES 

ftu« hic, aliam irrcfraftat amplitudinem obtinet : crgs & radius ab ipfo m 

ftihrn prolnpfns» & ftilus atcjuc linca horaria a ftilo inumbrata,in alio etiaai cir- 
tuio horario verfantur, qaando Sol rcfiraftus horizontcm poffidct, quam qua- 
doeundcirrffraftusinuaiit.C^odautSorinrariataampIitudincctiacircalum 
ktrtriu m utct;inde fit euidei,q«ia in Sphgra obliqua, circuli horarij pcr arabos 
polos & fingula horizotis pu&a trafcunt; vnde in «juolibci horizontis alio alio^ 
q jc pu clo rcrfans SoI,nccc(Tario in alio atq; alio plano horario iacct. Hinc ma- 
ncfubexortum Solis, vmbraftili cadctinlinca» horariam qu* mancantece- 
dit, & vcfperc fcquitur cam, qux ortui atquc occafui Solis irrefra&i dcbebatur^ 
Id quod crcbra cxpericntia hic Ingolftadij confirmauit. Ortus cnim Softitia- 
lis in cancro vmbram primam collocauit intra tertiae & quartx matutinar lincas; 
•ccafus poftrcrnam intra oftauar&nong, ita vt o&auafcrmc pars horartam 
mane quam vcfperc am plius ab vrabra indicarctur, &c. 

Dicendum 4. Sub Sphxra parallcla hafcc varietaccs muho 
maxime locum haberc, vci expendcoti facile paccbio. Nam pr©- 
pter Refra&ionuminconflantiam , ficri potcft vt Sol homunibuain hacorbis 
pliga conftitutis cmicctin aliquocirculohorsduodecimar, yelnonar, velpri- 
mar : cum tamcn circulum horac fcatae occuparc dcbcrct vmbra. Nifi vclimus 
conccdcrc illos meridiano fixo atquc ccrto carere,&c. 

Pro cxorbicacionc vmbr<e a vcro Solis Ioco,in Zodiaco j 
Nota 7. In Horologiismobilibus fccundumclcuacioncsSo- 
lisfupra honzoncem pofiticonftru0is,curforcs&(lilosfcmpcr 
oftendcrc vcrum locum Solis tara oricncis quam occidencis, la 
omniSphxra,- &c. rationempetcseicdicendo. u Netandi tf.&rc. 

In altis Tcro ftabihbus horologiis, Zod;acum infcripcum^ 
babencibus, aliccrfc reshabcc, Nam in toto vniucrfo vnicus tantum 
«quator, idcji inSolaSphaera rc£la , Solem domicilio fuo accrprum , ita 
modcratur, vt cxcrrare non finat aregia via; ideoqueneque radiisSolcmifc 
fisvmbrasinalicna diucniculahiccogit; fcd ficut ipfcarquatarem , itavmbrat 
apexlincam «quino&i dem inconniuenter obambulat, ipfaqiic vera ortu& 
trccafus pundta, Aricusqoe& Librxloca drfignat. 

Rcliquerum vftrofigoorum &ParallcIorum inortuatq;oc- 
tafuSolis loca vera in arcubusZodiacidclrncata-,, vmbra afhlo 
proicdla, nunqra ofttndit,fed ferapcr abcrrac: minus camefcn* 
fibiliccr inSph«rarc£la; plusin obliqua j maxiroein parallela*. 
BLatiohorurrromu u < ft; quia fr&ftiofit fecunduracirculos vcrtfcalcs. Cum 
t rgo cx paralLlu folui xqu^^or in Sph&fa refta congruat cura vcrticah Vcro; 



■ 
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COELESTE S. n 

XefratVio illo die fccunda ipfum fiet, ideoq; vmbra in neutra partc*» dcfleaere 
poteft.ergo in oppoiito plano horo^ogiario locu Solis. vcm obumbrabit,&c 

Solautem rcliquos paralltlosperagraQs, ccntrum fuumnoncollocatin 
communcm ipfururo cum honzontefcaioncro ,.quod oportcret ficri ,fi irre- 
fraausaffulgeret; fed punfto veri ortusnonnihiladmouer. quiaipfein hort- 
zontemvilibilcmexporrigitur^cumadhiicinfracundem cxparterciverfatur: 
creocircuRis vcrticalis per locumin quoSolir»trahonzontemcxiftitex parte 
r ei\ traduft w, fccat ibidem parallelum Solis ; non ergo cadnt in punftum quod 
4*oriion cam eodem parallelo communc habct, f:d neceffartofceathonzon- 
tem intcr paralleli & aequatoris communcs cum horizontc lcftiones : e* quo e- 
-nincitur.locum etiam ab vmbra ftili adukcrmu monftran.Sed ha?c in Spnq- 
xa rc&a cxcrrauo^ obangulos valdc acutos , quos verticales cum parallcli* 
«fficiunt,infcnfurD,meoiudicio,ooncadiU. 

Secuseucnicin Sphaeraobiiqua k Parailda^. Quodficobitcr 
^TponamuamSph^aparallc^^ 

drca^quinoaium vcrnumadhuc.gensingrad.zT .30 ><ff^"**™~ 
riaontem, eoquod vnigradui vertkalU circul, 

3 o. ftc. in Echptica. Ergo horologian* vrobi* oft.ndcnt Solen .n |£nc pu> 
Lietis, curo ipfe adhuctriduumpxneabfit. contra,- quando So l p inup.um 
arietis petluftrabit.horologiatk vmbrx.ipfum m tcrtium fcrmc cmfdem figni 
cradumvelparallelum,coBiicient. ...... , 1 vi A „f„. 

& H.fce affinia contingent in S P h*ris obliquis, fcmperquepluselocofu* 
«aouebiturSol, quoSphfra obliquior fuerit. Quia cirau 1 veracalcs in lo- 
TmSo^ 

raTlus cu Sol ineft horizontcm fecat, multum abeft , proptcr m*num an- 
?ulua ^•uemvcrticaliscumparallcloSolisfacit;cxhocen,m cont.ng.t, vtar- 

To is narallclus quem percurrit , femper in atienum locum transferatur, adeoq 

i o" rE * occafu, vmbrc locum Soh in Zodiaco ^S^£S^L 
hrcquidempro inftitutabreuitatemnuer.UQtmn voIui. Namprod.gnitate 

tatcgrum volumen exigerent. 

I Acciditetiamamplitisdines ortiuasfcocaduasinSpha?- 
« obl.qua maiores apparcrc ycrfus polum apparenccm , quam, 
▼crfusoccuicatum,qu*tamcnabfquerefraaionenonea«nirent. 

7 . Equohabeturveraratio^cur fidcraonentia &occumbent,a 
Scptcntrvonalia in ciimatis borcaubui, in borearn P 108 ^^ 
YftrganL>. 



U REFRACTIONES 

8. Diutiuslucequam tenebrasin quouisloco morari n6cc£ 

fccfl* Et quoSphxra obliquior, hoclux illis diuturnior. Cunvqaje rcfraftio 
fieri pofTit ad vnum gradum & amplius, pofTibilccft iisqui fub polisdcgunt, 
Soicmcitiusorirtduobus diebus & amplius. Vndefolius rcfradionisbenefi- 
cioeucnire potcft, vtarftas quinquc autpluribus(licbushycmemfupcrct,fub 
iftis Sphxris. Ex eodem fundamcnto exaltari illis pofTunt oug Jam fcmper h- 
tenttum ftcllarum,& iterum deprimi , folius refra&ionis opera, abftjue vila poli 
variatione. Vndcconfidcrandumeft; An nullaex hoc capitedepoli mutatio- 
ne, in Audores irrcpfcrit diflenfio. Quod tamen alio difcutiendum rcfer- 
uarrus. V 

9. Eaedcm cauflae doccnt, confirmantc cxpcricntia, in Sphar- 
ra obliqua asftatis prrcfcrciro dics longiorcs cffe a?quo. Cum enim 
Sol obljquius afccndat, fit vt vni gradui fecundum afcenfionem rc&am in 
verticali circulo fumpto refpondcant in obliqua Spharra uuo^tresjquatuorj&c. 
quorum tamen finguli acquantur tempore, fingulis afccnfionis rcft* gradibus : 
e quo mirari dcfinocur aliquadoin aeftate antc quarta illuccfcat 
Sol,&poftcacrrorinhorologiisaccidat, (idquodfepiffimecxpcrrus 
fum) quando ca fccundum Solcm oricntem auc occidc«tcni_, 

dirigunturHj. In hoc enim.cafuSolexrefra<5iioncpeccans>caftiganduseft: 
ad horologia bcne dirc&a , non illa fecundum cefpitantem Solcm depra- 
uanda. Cum quibus tamcn facile, R.efra£kionum elu&nus campos, Sol, ia 
gratiara rcdibit, &L<u (^jpd ideo moneo, vtattcndantquiin hiice occupan- 
tur: namqui cxapparcntibus orientis atqucoccidentisSoIispunftis, a:ftima- 
ret amplitudinesortiuas&occiduas , necnonarcus diurnos& hiiceaftinia; is 
in calculandiratioucgrauitcrimpingeret, latitudinemque Ioci,iuftop!us am- 
pliarct,&c 

10. Munificam tandcm in hifcc Crcatoris largitatcm gra- 

tiflimisanimisrcCOgnofcamus; etcnim quod vaporesillidcfplendoris 
folaris cflficacia fua hebctudine rctundunt , id figura a crcatoreillis indica com- 
penfat; dum SoHrm quem cohibere nicuntur ne fplcndcat, ommbuspopulis 
diutiusdetinent, lucemque exofas tcncbras abbrcuiant , lumcn ptolongant ; 
«0(5lemcurtant,ampliantdicm. O nnibus quippc Gcntibus diutius luxad- 
cft,brcuius vmbrx. Vtfic ad lucisopcra ipfo fontc luminis Solc, pcra- 
gcnda, Sccontinuanda plurimum incitamcnti atqucadm- 
mcnuhauriamus. 



CIR. 
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COE L E STE S. **. 

CIRCA TERRICOLAS. 

-CAPVT XXX. 

MVItainipfo Sole Ellipticofunta^ 
i. Si ab W vaporibu. dimidium ccdi patct, tunc prcfcme Acmo- 
fphrraidemhomolimul oppof.taintueri potcft fidera. Ethoc quukm fcqul- 
rur fMiisaiitem conuerium non neccflano. 

; E dcmdatahypochefij Sidera qus nobis nondum occebuerunr.orta 
furit anripodibu, uoftns ; * qus onuntur n^nondum ^ oro „u»o occum- 
bunt. Eodem itaquc tempore tam nos quam Ant.chchones noftr., Solcm 

T"&uodSolem verfus quamcumcue borizontis plagam Elliptol- 
d«m e^cr n imcll.gidatur, ipfin Sph*ruc rotundum effe. Qgpd« «m 
Sol tamin ortu qu.m occafu. in auft, o atque Scpcc ■n.r.one contrahatur,doc««t 
ortus illius atqj occafus Soiftitiales.brumales atq; « .i»m. , . 
4 . S 1 exL.scentro(vbKunqueistandemvetfetur)tanquan^ 

s-.nVu.in ccelo circulus dcGrjpru. cogitetur ; omr.es hommcs m te r» llhcir- 
cXd rcCtc.ubieeU h^bcbuntfuu,» Zcnith i. i lo C.rculo f**"^ 
quadrante C.rcuh a vcrtice rem.tum , vidcbtmt m fu.s honzonubus Elhptt- 

CU t ^sffclre dcfideres qui qualescjue populi quocunque anni die : vna ^ecum 
videantSolemEllipticuminfu.shor.ro.n.bus.quando.s.ntuovclrna.u unus 

vd vefpcrt nus arT^; «unt ij qui fubfunt c.rculo vert.cal. ~SoIef£r- 
"Inu vdcadentetanquam polo, per vcrticem tuumdefcnpto: fcu qu.aloco 
Solis d.ftantquadrante circuli »n globo tecreftrt.. 

< Quare id ipfum vt vno intuitu perfpic.M ; .ccipe globum terrettrcnv 
• robum rTuiu. fuperficiei infcripta fit Ecliptica in hgna & gradm Zod.ac. d.- 

?C1 crgo Soiis datum in ca rcpertum fupponc P uh&o ve.t.c.l. J 
xZ U «giwc vel lo S cum datum traduxeris in circul, hor,zontal,spa.«eoncnta- 
cm.So dato loco occumbet; Scomnes populihonzom. e.rcumquaquefub. 
kS Solcm in horizonte luo aut propc, Ellipticum v.dent.occ.dcntcm qu. « 
hor on s femicirculo orientali ; or.cntcm qui in occ.dcnuh reper.un 
S. vecTlocum datum traduser.s in occidcntcm hor,2ont.sarcum, Sol cd.loco 

km oeientem ; fuppoftti vero orientah , eccidentcm afp.c.e.n , fcd Ell. pfi afte, 
<5um,p orariavaporumrat.onc. 

~ Omm^.ancalii.popoli.,»nSuperiorebemifp^ 
Zenith cnag» td m.nusabfuerim (maacnte pnor. glob. hcu;) na cuam Soldhs 
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& JtEFXJCTIONES 

ejauatnsapparcbit,&magis velminuscompreffus; qui vero ycrtiaemi nfede- 
nnt, eundcm perfe&c Sptaricum contemplabuntur. 

8. Interomnes tamen, hofaetotiusfupcriorishcmifphatrij popuIos,etiafi 
homohomini, autoeulus ocalo contiguus poncrctur, ita vtfuperficicsterra: 
kemifphjericamerisoculisSolcm contuentibusftrata cflet; ncmofllteriuselli- 
pfin,autalias globnm Solarem afpiceret; fed quiuis oculiw proprium fimula- 
chrum reciperet ; non ideo tantum , quod conum peculiarem acciperet ab ob- 
ic&o, vtfitin vifibilibusfixis.&c. fed quodetiamconireceptibadsalia cflTet, 
cxparte idoiifolarisinfupcrficie Atmofpharrarfortmti. haudaliter, atquefieri 
amat, in fpcculo ideamobie&i repercutiente; fingulienim vifus propriamin 
loc® etiam proprio contemplantur. Q^iod idem pari ratione in Solis Refra- 
dioncomninocontingit. Vnde 

9. Siout fpccuIumt«amreivifar imagineminfetoto, &totaminquaIibet 
fui parteimbibit, atque rcflc&it ; ita Solem totum in tota portione quafi h«mi- 
fphsrica Atraofpha:rjt recipi, Scinfinguliseiufdempunais dcpingi.atquead 
•culos radiis refraftis deferri , nullatenus eft dubitandura. In hoc cnim R.rfte- 
xie & R.efra&io planc concordant. 

OBSERVATIONES QV^DAM PECV- 

LIARES ANNI 1614. 
C A P V T XXXI. 

p Aucas anno dccimo tertio obferuationes protuli, de Sole horirontem 
contingente; vndedubiusfui, Vcrum ipfiuscadcm (caipen., an_ 
vcrodiucrfaefl.ee concra&io, inipfopriraooccafusinchoati, & 
poftreraoorcusabfoluci punft», quddcum accidic.cum Solfu- 
pra exiftcns a piano horizoncali cangicur & non fccacun.. Huic 
dubitationi cximendat fummam in obferuandoinduflriamadhibui .animad- 
uerfionesquc erebras & accuratas feci, c quibus panciiTrnas qui- 
dem fed tales felegi, & huc ob oculos conftitui, qualibus 
•mnino , abfque vlla hxfitationc inniti 
fas fit. 



OB. 



"QBSEl TVATIQNES ANNI M DCXIV. 

MenfisDiesiEleu. Disroecribolares. I Defeflus. 
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REE R A CTIONES 
EXPLANATIO LITTERARVM, &c. 

i. Colamna nomtna menfium continct : z. dirm , & tempus quo tft obferua- 
tum; Antemertdtanum qutdem,denotatttm Itttcra A ; pomcrtdtanuvi , littera P. 
Columna^. eleuattonem Solis fupra horizontem exprim t, inGmdibm & MinutH 
prtmis. 4 Ctlumna Dtametros Jolarcs ofiendtt , Longttudtms per Ltteram L ; Al- 
tttudinU per 4 A. Qjttnta demum (f fextacolumnapraportt$nem expnmit , quam 
defetttts,f'tominor dtametro a matorefuperatur , habetad dtametrum matorcm. 
Vtpote fnbfcptupUm ; fubnoncuplam,&c. Qut detnde dcfcRut tn minuta prtma (ff 
fccundaredathts eit, tn columnafexta: fuppofita Solis dtamctro mtnutorum prtwo- 
rum. 34. Ojodtdeofcct, vt tncurtamvtltnctforx vel typographt,tn dtametrts ob 
oculosjiatucndu,peccantem,pr*/tarem. Vt veltnnumern certtim rationematfj s 
errore fctres , atqne ex his ipft ttlt dtamttos folares tn mtata frtporttone , tpfamque 
Elltpfin poffes ejformarc. 

PECVLIARIA HARVM OESER- 

V A T 1 O N V M. 

CAPVT XXXII. > 
25. & 16, la v 'j, coe! im matutinum fercni/Timum.quidcm fuit,fed iioftur- 

niimbrcs, praefcitim Jtc vigcfirao quinto,crebri intcrceflTcrum : vnde fineda- 

biofa&um, vc Soi;s coutraCiio maiorcffct die 15, quam tC. Libero oculo pa- 

tuerirm hr du^EHipfes , abfquc vlla difficultate, 

O&obrisdicio. man Ellipfin foJarera illapfa procen nubccula in duo 

inrqualia fcgmcnta diuifit , altitudincmque diamctralcmtotiusellipfisampri- 

fic«utt non parum , hocmodo: 

vbi fegm&tim minuseft A BC; 

maius D E F ; akitudo au&a B 

E. N bcctP* abitu , redtit 3n 

nqd 1 Elliph facics, confidirqu 

Iti |U ifl narn ilciruJ j dinuniio- 

neqiiTalcs maamorphofcs f*- 

pcalus, ctiam in YcfpcrtinoSo- 

lis dciccnfu, noraui. Genuina, 

intcr *ti*l multas, (dc quibus 

fotffcco&t^ cilc Refrifti* 1; pc^tx 

il:r,!,r tir r : >pc;r, !q ,odnub fCn l 3 A C F D drnfior fit mtdioiiter oculum & 
iprarninteMcfto; cqyo fitvt pm SoIisACF D,ob curi traluccn, nonmhil 
toplieiui . & „c EIRpfcos diff^fa, gcnerctur : id quodki aliiscxpcrimentis 
pafflmcfiotiuiurfe. * 1 q& q 
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COE LESTE S. ** 
Oaobrisdieii.Trianocandacoocigcruno. 
Voumj Sol horzonti ttcinior, cum cxtaret adhucab ^mnuus^. 

tmmotumconlpex,, ° fi e ... H etiafnn onrarovidera*, ki 

^tatiofum^^ 

iorque euadat, in tali proporttonc vt ^^^XT^oruJt^ 
neitnftbUisfiat. Hoc autem acctdit vele ^ g 1«.»^ 
gentium denfitate ; vel ex fupcrfic.e, ^^^SS^S^S^ : icniq; 
L conglobatur ; vclc maiori vaporum aut minon a tcrris dittam 

cxiftisomnibuspermixttm. mWnuainenifcuSolisfcu a vtttru» 

Exhoc-cxperimentalifundamento conttat ;3 n 'T n dum g l ob usSo- sb,~r* 

c«li folaris fluxu aqu.aut arcns ™ «'"XoK^^^^ modo ~ 
iisautem.rgitautoccult^^ 

Cleomedes Scali>vetercs vh funt, ^ to i n ^^ fluxum pattita, 

tempore, plurimum aqus coli.getur ,de oqoeia aqu* ^ 

rar%debko^^^ fiet&ipfe 

tenderara, 

Demurru;(cmic,r- 
<u lus Solis ad honzontcra 
obuerfvis acutior fiue ple- 
nior;aucrfushcbcnorob- 

tufiorq ie manifefic appa- 
ruit. {Uuohorumomniu, 
in vapores reiicienda vdc- 
tur. Hocipfunnnoncftho- 

dicrnumuntum.f.dahoru— B 




_ i i jf_ _ ." N nMtflifilliu** 
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** REFRACTIONZS 

eodem aucrfa, qa* minus eft curua, uuam oppofita CDE, contra legetn coni. 
munem Rcfraftionis. b 

22. DecembrisfuitSoIrticmmhybcrmim, fereitusdiesvt&medmtor«« 
cedens. Sub occafum Solis fpiffi,craffi,ntbulofi atque inquicti vapores, qui ta- 
»cn Solcm non impcdiucrunt, quo minus m afpcdum cadcret, c«m horiion* 
ticon I ungeret«r,licetcunde-inftarferr*cxafpcrannt.Not 3 tafontfeque"ti 3 . 
pcrbre ho »*°ntcm profpeclans cuuiatior faepe appaiuit, fu- 

a. Loogitudotaracn Soliseadem fempermanfit, qua fuerat meridie. 

!■ Magna portio arcus folaris fecnndum lonc. ud:nem protcnfi tam fu- 
£ e ' ;°„ r ? u » m ,nf f"° r > in reaam abiuit fe p iffi mc HucaHi.aualiacft CD fupra, 
& inrrajfcdmoxadcuruitatemfeferectpit. 

4. Tota EJlipfis frequentcs in- 

duir, modo fupra,modo infra gibbos, 
ita vt pUne irrcg jla: is apparerct : o, 
etiamaliasfrcquenscft. 

5. TotaalcitudoSoIisinconftan- 
ter, non arquabditer variata fuit.Nani A 
contradtior appareni, paulo port al- 
tioreuafit, vti apparetinDiametraD 
Eadtabulamobferuationis,qujecum 
Sol humihor effet, extitit procerior, 
«uratameidcm Sol ahior cxhibuiflfct 
diametrum DF brcuiorcm,contra or- 
dinarium Refraa.onis tenorem. Et hocetiam fepeaiias cuenir. Adicftum 
dlagrammaocuhs fubucit plcraque. A B, Longiwdo Solis eadcm totfc d-c & 
obrcruanonis^mpore. GD, &EF,. rciM f abfe$ilirtauiD a - CG 

Ht,LIF & FK g.bb, folares. Casteradeafperitatealiaspaffim & ptzfcttiaf 
Jfl Apclleanobisfuntdiaa: Confuiectiam D.fquitiones. 

Dubium hic eft,- Vcrum hi in Solc fcopuii , anfrattus & m C , 
andn,cooiurgam ex Refraclione, an vcro e lucis fblaris fuffoca- 
tJooe;uavtvaporumintcrcurf a cioademptoruafp.flicudinel U . 

miniv ro bramrubfticuacinSoJ 1S orbua ro> &ficf a aohiacu,luc£ 
reliquam m fcopulos quafi quofdam faftigieu. 

Etv.drturratioidaccede-tccxperie.Miafuadcrc.NamficuttrcmorSolisto 
eo ueta.n penmctro ipfiusexafpcratio , n.hilahud efl,quam radiorum pcr nn^ 

.aluim mteruen.cnucorpulculoahquoopacoabfcifl^adeoqivmbra^So hs 
imag ncm interrupt.u, mtrufa: itaeuam magna ax crepidines! ahuude cx^ 

rcijou 




fcen» r 



Solr 



ei. 
spi 

BOU 

tab 
tcta 

J 
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CdlttSTES. ** 
renon pofle videntur.nuam l magnarum interpofitione molium, quasradiut 
Solispenetrare non valeat, ideoquc ipfe Sol mifcrumin modumtruncatusm 
fcenam prodeat. Vlitatam autem illam folaris circumferentiasconctfioncm, 
ab intericais nos inter & Atmofphera;extremitate corpufculi$,radiorum exce- 
ptuocrorin.patet euidentibus expcrimentis: fi nirairumSolperfuinumalla- 
bafttr : fi perfparfoi autcocitatos pulueres: fi per afccndeates roridos vaporcsj 
hxc cnim omnia & tremorem & dilacerationcminferuntjnon vtiquerefra- 
ftion-, fed inumbratione: & tamluculenter, vtvmbracfumi.eiufqueanfra- 
auofs vorticationes , etiam in ipfo medio fimulachro Solis optimedifcernan- 
tur. VcrofimiIcigirurefl,idem in portentofisiftisdicifolarisrupturiseuem- 
re. cum ratiotiecongruumfit, multaseiufmodiin Atmofphaerx profunditate 
repcriri moflas.qu* lucis occultatione, in tam portcntofum valeant Solcm con- 
figurarcmonfttum. • 

Sed diccndum nihilominus vidctur. ingcntcm hanc Solis 
transfigurationcm non efle oburobrationcm , fcd plane veram 
c«mque irregularcro atque inordinatam Refraftionero, proue- 
niencemaflu£luantc Atroofphaerasfupcrficic. Etprobatur. 

l Quia fi ifta Solis deformatio ab vmbra tnterccdentis maflar prouenirer, 
Sol etiamin Longitudine fua notabiliter qitandoq;abbreuiaretur,fwut mLon- 
fiitudinisvcrticibusetiamcxafperatur, vaporis autfumtinterpQf«u,&c. At- 
quiin Longitudinem Sotis fciflurx hx notabites inferti animaduerfum ha<ae- 
nusnoneft:igiturabvmbranonfunr. . 

2. Siabinurabrationeeffent.etiamaliquidefficereturmmcdioSoIisthfco, 

& vel vsnbra aliqua compareret , (vtt fumi & vaporum afcendenmm ) rel Sol 
; finderctur in duas partes, ( vtiad 10. Oaobris nubecula fccit, &c.) Atqui horu 
; nihilfit. Ergometamorphofisiftaabvmbranoneft. 

3. Quando receflus ifti in Sojc hiant, non contingit id rcpentma quada» 
reciprocatione.vtiin peripherixtrepida dilaccratione ficri f.let; fed lenta qua- 

dam &fluauatequaflationc,haud aliter atquifiquisSolemaquis innatantem 
attolii atq; dcprimi ccrneret. Qupd illi aliunde accedere non videtur,qua ab m- 
scquati & fluftuante Atmofpha:rz peripheria. Et fic verx kcfraSioni.non aut 
nudxinumbrationiefthaecSolisvariatiotranfcribenda. 

4 Solisinperimetroconcifioquocunq;dieitemporetir,tntercedentefu- 
rnoaut vapore; fcdifta dcprauatio non fit.nrfi apudhorizontem : Ergo non eft 
fimilis ratio huius , &illius euenti. Nam li ab intcricdis corponbus id accidit, 
«urnonfefcappoQuntSolieleuato? 

5. Stgnum ergo cft a fola Atmofpharr* fluauantcfupcihcieidprotuilci, 
quxvim iuam ciicahorizontem prxcipuam inSolcmexerit,&c. Argumcnta 
contrarii.ex hifce haud difficultcr foluentur, &c. Quanquana ca prob^biiitate 
foa nou dcftituta arbictcr, *• Con " 
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6z REFRA CTIONES 

6. ConflatSoIemetiamjdumhc z >ntem tfangtt, io2rqui!'ter confralif; 
nam JiezS. Si-ptembris dcfecit imnuti$5'. o". IVe 23. c ufdem mimitisjf, 40". 
Ac vero die 26. tulij imminutus fuitnvnutis 6' 48 '. O ffc ob ls dien. mmu. 
tis 7'. 17". Mirtij 3. 5: 4. minutis 7'. Ittlij 25. nnnjtis 5". Tandcrn 
d'c 21. Decembns Soldecreuit quaacum hacienus nunquam, minuti* iz\8\ 
plns quam tcrtia fui parte* 

Seribit Ltidouicus Auita lib. 2. B lli Gcrminici, irem G-ibildus Italu* 
inquadas» Rclatione, Nccnon Conlaluus cfoUlefcrtj part. 2. hiftor. Pomif. 
quocemporcCarolus V. Imperacor cum Saxonc co tlixenu, 
Solcm incuepcibus roulco alciorcm & ab occafu remouorenu, 
quam prodicihora vifum efle, curfumq; fuum retardafle, vcfu 
cucohm lofuqlfraelicicipopuh du<H:on,ica nunc Chnftianorum 
Impcracori, fadtaftacionedicm produccrcc, ad vlcifcendosDei 
mimicos, Hoc miraculum diuino nutu conceffum, & credibdc htperea 
quani 0<5tobrisanimaduerfafunt, & per affigmtas rattone* dc fcndi maxime 
potcft, ncqucideo cuentui fortuito transfcribi dcbet; cum Lis maximc na- 
turalis, diuinum tamen cum gcnere humanopa&um,neutiquara cncrueu 

OBSER VATIONES ALIQVOT INSI- 

GNJORVM ELLIPSEON SOLARIVAJ, 
Anni 16 \6. fa&a: logol/tadjj, Menic No- 
ucmbri. 

CAPVT XXXII L 

IVuatlucapponere accuratasalu]uot Ellipfes, ab vnocxmeisdifcipulis,fo- 
lcrtcr obferuatas, aano 161 6. diebus aliquot meniis Nouembris. Hinc enirn 
incis taminSoleElliptico, quam hicallatis, non parum roborisaccedct, cum 
ln tamatcmpoiurn diftantia, rcrum aihiiominusirtarum lurmoniatantarc- 
pcritur. 

EllipfisOriencalis acq;Occidcncalis dic decima ccrriamcn- 
fisNoucmbris, ncc non Macuunadicdccima quarcaeiuidem_i, 
▼niforraii fuic acquearqualis maguitudinis; hmc vnofchcmate ex- 
hibetur pro tribus ifiis vicibus. 



COE LESTE S. 



A. 
C 

E 

G 



B 



D 



H 



AB,Loi g tudo Solis;CD Ahitudo, quandoSolhoriEontcm pnmoat- 
tigit, cuius dctcdus ab AB, fuit quinta pars & Ux decm.*tcrtijMpfiusAB, 
qualium tota AB,ponitur fcptuaginta & vnius ; vndc Sohs diamctro peiita34 • 
fuitEllipfis 6'^fiuc 6'. 15". 

EF,fuit AltitudoSolis,fubcleuationcgr«dusviiius. DcficitabABSo- 

lis diaractro, ~ id eft ; 5'. 51". 

GH, Altitudincm exhibet Solisduosgraduscleuati; fumcndoeleuatio- 
nem Solis feroper cx radio, a ccntro ipfius porrcflo. Defcdus ipfius ab A B eft 

OHSEKVATOK. 

Decimo tertio Koucmbris dtc Soloriens mtrtfice laceratw futt. Nam pafim' 
ingenttafrufla expenpherta rn Solem dependebant. Trttcrca nulla Macula vtdcrt 
potuit,antealtitudinemvmusgradus. , ,. , 

Stcut tnmatuttno ortu dtet t 3 . tta ctiam, & tqualtter ,atquecodempemtm 
modo, tam tn -vefberttno occafu, quam matuttne ortu dtet 74, So/futt tntqutfi.mu*, 
lacerattu, -vulnerattumtrum tn modum , mcmacultqutdquam antealtttudtnem 
•umtugradtHConfptcutfuerunt. lU,pftsprotndeettam<equalis. 

Dteprtterea 74 tmmedtate ante ortumSolts,furgcbatfupraHor, Z or,temdt- 
fcm qutdL lucis ingens , trfiar planl Solu,fedtr,ple matorts dtametrt , quam altas 
Solapparet, & confufe pcrtphen*. SedSolverm moXtnjequens, demonfirauttfu- 
tffehunc Solemjecundarium. ; . 

Dte 14. marJ, Sole medto fupra Hori Z ontem,tn vtroq, Horofogto verttcalt, tam 
inorientem quam in mertdtenrconuerfo fldorum <vmbr*oficndebant horam 7 .& 
k vmtu horl, qu<efratlto calculofubatla , datfcrupula horarta 33 . „ ♦ 

16 FJlipfisoccidencalisdieidecimi quarc i. 





^i- s-— *V \ 
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4* JtlFRACTlONES 

AB, Longltudo Solis; CD, Altitudo Elliptica 1 , dura Sol Horizontem 
primotttigit; EF,Altitudo Solisvnograduexaltati; GH, Altitudoeiufden* 
fub elcuatione duo°ruro gradaum. dcficit Altitudo C D a Longitudine AB, 
vna fcxta Longkudinis parce. Quz Solis diametro pofcta 34. dac 5'. 40". E F 
defecit ab A 1>, 5', 40". G H, 2! . 7". 

QBSERVATOR. 

VefreriSole ttorizontcm attingente , horologiHminocciicntcmolucrfummo*- 
firalat h$ram cft, 3/. & zf '.Jcrupulahoraria. 

SoliongeiropuriorquammaacJaceratior,&aiaIignclucis; 
& tamca ecoe loage miaor coacra&io. 

15. Nou<mbris. 

EllipGsmatutina, Solisorientif. 




ABt Longitudo Solis, CD Altitudo eiufdem horizontcm fuperne 
ftringcntis; EF, Solis Altitudo fupra horizonterm vno gradu eleuati. GH, 
&IK, Solisfupra horizontcm duos gradus exaicati, Altitudo viciflicudina- 
ria; LM, ciufdcm Altitudo in tertio cleuationis gradu. Ellipfis plena- 
ria, (plenariam intelligo, quando Sol in confpicuo hemifphxrio horixon- 
tffm tangit) fuit ^ Longitudinis folaris, qu* cft linca AB, diamctcr Solis; 
cjua pofita rainutorum triginta quatuor, habcbit Ellipfis , fiuc 
dcf«<5lus, quo Altitudo CD, longitudincm ABrt- 
Kiiquit, 8'. 50". EF dcficit ab AB, 5'. 50". 
IK # 5'.5o".LM,i.io". 

aeco* 
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COELESTES. 
OBSE*rATOZ. 

Solclari 0<*le*Mi«m&M«*"^ 
fufJ ZZlfcnL ^fimacuUameauam hortzontcmrcttn- 

qucpurior quam hcri, rara io ortu quamoccafu 5 mhilominus 

60D ^ 

^uUcLaI^^ 

IK, moio corrtptafccunium GH, plmtUttniHlJit^uamhHtc. Quamtnccnjtan 
tiam, mcmini mc ctiam aliat not ajfe. 

fj. «Nouembris. 
Ellipfis vefpertina Solis occidui. 









D 


e 






E 







AB LoneitudoSolis:CL>, AitituaoiuDcxauauo«cvuiu» s »«uu». x~> ± , 
dufdem fub duobus gradibus confifteritif fccunduro Ahitudincm exporreaio. 

Dcficit C D, ab A B, 3'. 40". EFabAB 1. 40". 

OBSERrATOR. 

Poil mcrtitem hortlontU circumfcrentta apparebat valie vaporofa , heles & 
ohufa • Germam appeUant, fcumycr. Sol aihucgraiu tlttor , maculM non ampltm 
revUentalat, & crat icitlu lucis, latc^ circumfufm vaporoji tubarc. 

P f^Lamtamgra^ 
ttrioramJJhffis n.tari p.tuertt , cum empertphcria & magrtapars hortzon- 
ZotJtor non Lplttutnchartam aUuceret: eran h valie & crafierubetu^c- 
&mq Itbcrtpattcnttfitmm. Prtterea ettam Lilert ocuh mitcto va/de laccratut. 

Irathcccontramo^olUmatutmicontramonciongcrrnnor. Vndeiterum 
Cfonfirmatur, quo plurcsfunc , (tn certofaltema/tquogencrc) vapores* 

90 Solcm minuscontrahi ; magu quo pauciorea. 

K a- Deniq: 



-— — 1E "V . 
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RETRACTIONES 

Dsnitfue colpgipojfe etiam videtur , Jipancifunt eiufmodiVaporet, Ventosmn 
pojfe ejfc vchsmentes, Nam htfce diebtu antecedenttbtu , qutafub ortum Solu ( vt ex 
JiiUpJibtu mu apparebat ,) plures erant Vapores , quam hodte mane , ettamVentm 
flatim posi ortttm Solu tllcrnm dterum ,futt vchtmtns : aH hodte,fewper qutetut j 
tncridie ta men pauk notabttier. 

Noucmbrisdio. 

22. & 23. mane Sc vefperi ; item 24. vefperi tantum, 
Elliplis vniformis & arqual.s. 



A 

E 



B 



D 



AB, Solis hoiizomem radentis Longttudo: CD, Altitudo, deficiensa 
Longimdine l ; ideoque pofita A B, SoTTi diametro minutorum 34'. erit EHl- 
plis corundem o'. tc 48". E F refcrt Alritudincm Solis gradum vnum fupra 
honzontem habtntis : & deficit ab A B, 4'. 1 

OBSERFATOR. 

Dit zz. Solorttu eft mediocrtterferenut ; macuU Vtderi coeptct , moxpofljti.tm 
fuprabortzontememsrftt. Cum atttngeret hortzonttm , tota ptnphertanec muU 
tum lacerata HppariOe, &p sr medium, traclu nubium Stlfttluifuit. 

Eodemprorfiu modo occtdtt. Venttu 4 Summomant adnocltm v/aue Qrienu • 
lu, notattlu qutdem at non vehemens. 

dtt ntjhfttmc horam 4* 

har SSaJi ^l^t^^' n ' tf " &c;r ^ftmvaporofumi^ 
**rbabcbat,Vafi t tlum vtcun^epattebatur, &macuUvtderi carpt*,cim 14» 
ftre omntno effetfupra brrt Z ontem. Venttu Onentalu vtcuntue vehemen. 7merl 
^^^^nttor,cum&Solvebc 

miio modo occtdtt. ventus remtflior paulo. aieetdem tsm- 

so/isccntro hsnztntati, horologtum vtrticalek mtridit inoccafum declinans, 
^bramfldtprotcctttn 4 * lufitflt^: tdvcro tuodd Scptentnone in ortum dcctil 
nat, oflcndtt rnant, mcdio Stlehornomali,horam 7 \ p AH lt mmm. 
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COELE STES. <7 

Dieu-Salr*tiCMnJHi,cirCHmJ4tuiiHb*re,gr*J*»^ 
iecit in chtrum ; pauh poti itt t*hm >mmm vUm Jtfit ^cnnhu v*l*u ; ob- 
(cuuto vtio locu, ad occubitum vlquc fe ftitit. 

IN PRiEMISSAS OBSEVATIONES 

DIGRESSIO. 
CAPVT XXXIV. 
K NtecW«a,quihafcecumm«is velinhocopere.velinSoleElliptico tn 

miramprof.ab in omnibus experieturconuen.em.am. Q2?™*™«£ 
m nohuic,& doarims indedcduaismultum fidcimentoconcihat Pr«f«r- 
rim qudd H* obfcruationes omnes meabfcnte& ignotante. f»««Wotat ; , abf- 
qwmearumobfcr^ 
abcffedcbcat. 

DE SOLIS EXOTICO IDOLO, &c. 

Detnde quod fub exortum diei decimi quarti *< d ^ f ° la ^ 
vcl mc i P fo etiam oculatotcftc, verumeiTequcat: tametficnim, 
luiuTdiei vidctim , ncque ahas viforum alib, in fcr.pus meis ment.onem fece- 
rim ( al nimirum Solis EUiptici non pars,fcd prodrom. erant : ; ) confpex , ta- 

•11 liZl antefur«ntemSolem,vnocirciterautfc(qutalterohor« 

i 1 ho ^zome conf llfnte. Colorc non differebanr. ab illo rub.cun- 
fcrupulo m hor,zon« coi Uitci fi*^ ^^ n)ulto , quam aurorx, 

• d °a V V° i ol- candcn "is, vcl prun*. rufcfcat. F.gurs conformitate curu 
Z onuenUant pr.terquam quod conti aaiorcs erant pro- 
^innaU cr ouam So" Magnitudine eundem multum fuperabant Long.tu- 

5° rlffiS» pi« minus ' Altitudo AltituJiaem bis q»f -» mm ?. do - 

SmS prout a me confpcaaeft, non apparcbat mund.tcr 

inaP o\i"rarnunranquis quid hoc IpcAri fit? Hefpondeo hreuiter; t. non 
Qinjrat nunc a i j , «, o p 0 (Hubfequitur, & fuapratfentiahoc 

tftS^^"**^J^i%ofc«rtWi nnila «ommoda .ffcretur, 
illudoftentum. J 
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'** KEFRACTIONES 

z. Sednequepfcmm putum Solis lumen. QiiialuxSolii eo!orecarct,cfc2 
in Sol Sphaerice quaqua vcrfum radiat ; ergo illud idolurn , quaqua verfus fpar- 
gere dcbuiffet, fi pura putaque lux Solis cflet. In vno autem vifirur tantura ta- 
coilludfpe&rum. NoneftcrgoracraluxSoIis: &c. 

3. Nequcprartereafunt meri colores infiti materiei illi : alias enim illi 
»on cxtemporales in confpe&ura prodirent > fed lucis & dici praefentia, 
conftanter in vifum occurrercnt ; ficuti in permanentibus colonbus expe- 
rimur. 

4. Dicoigiturhocvifum,efleconfufam quandam SoFsimaginem^coIo^ 
xibus materiei illius commixtara, quaemutuis radiorum reflexionibus atquc 
rcfradtionibus in illa materia congeftis, iiafpeciem Solis cum coioribusciuf. 
dem vniuit, vt Simulachrum tandem huiufcernodi ad ocuium pcrueniret. Pro- 
batur id quod di&um eftdecolore igneo. quia is fimilis cftcolon aurorsru- 
befcentis;coloribusCaumatum; &c. atqui certum & indubitatum eft , illos 
colorcs mutuo radiorum, luminum atque colorum mfitotum concurfu na- 
fci per reflcxionem atque refradlioncm. Ergo fimiliter hic cft phiiofophan- 
dum. 

Figurae & magnitudinis potiflimaratioeftpctendaaquantitate& confi- 
guratione iftius maflar, Solisradiosin fefe imbibentis; itemafituad.nosobli- 
quo: tametfi Refra&ionis vim, multu adiumenti poffe addere,non ncgauerim. 
Confirmantur haec variis cxpericntiis. Sol eniroin lignum abicgnum, (de quo 
ctiam in Apelle) aut pineum tenueappulfusjillud quafi ignitumoftedit,fi in lo- 
cum vndiq; obfcurum obuertatur. Etcoloresa vitrotrigono, vclaliasfuper- 
ficiecolorata,reiiciunturin albosparietesi cofqueringunt,&c. Scdhismaai- 
feftisnoniramoror. 



tDl» 

crafl 



D E VENTlS. 

Coniefturadc Vcntis. dic 15. allata', fuisftndamcntisnoncaret. Cum> 
enim ex eiufmodi exhalationum vel rarcfra&ione , vel conlpiflationt, mutuis^ 
frigidi atquc calidi accedentibus viciflkudinibus, flatus ventofi exoriantur ; o- 
peramnonluferit,quiSoIisinchartameflSgi3ti contcmplatione, vapores ar- 
bitratus, etiam confpirante fenfu , de vcntis fcntcntiam probabiliter ferre ten^ 
tauerit. Plerumque ewim Solcm hebetem atqueobtufum, vcnti; limpiJiffi- 
inum tranquillitas cceli comitatur. Sicut Ellipfcos ordinata conformitas, qua- 
do puro nitet ; turpitudo & pranitas oris confargit , quando fquailido Sol iuba- 
rc hebefcit. Fitillud, quod Atmofpharra continua, peilucida, & Supcriorc 
cxtrcmitatc conformis atquc perpolita cxiftit: hoc, quando difcicta, femi- 
opaca > coloribus Yituu , atquc fupetficie flu<3uauce malcque tcrfa cft prsedita. 



ken 



m 
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VOELESTES. 4 
Ma.fi ineommoda afferunt, exbalationcs tcrreftres, ficca^rombuftar, velcx- 

nb ordinata & genu.na vaporum terr* circumdatorum tcmpene. Qu* or- 
qua rc, vltcrius eft inquirendum. 

DE LIMPIDA. ET TVRBIDA 

ATMOSPHjERjE con- 
cemperacioae-*. 

CAPVT XXXV. 

Dlucurna nunc & conftanci annorum mulcorum indaginc 
compercum,(vci e* prniffii-ft Sola Ellipiico 
ligidacur) Solcra,ceclo prarfcrcim apud honzonccno , 1 quido, 
•fqu«*pur.to,ioAtmc>^ 

coqucccnui, vcappareclucidiorem, plusconcrahi; quara ob- 
Scmin Acmofph^ncbulofa, rainuspcru.aluc, ideoque 
craiTa_, Cum enim ex Qpticorum confenfu,mediumdenuu. plusrefrtn- 
V^^nJ^^T^tLn^onw, magi.refringi oportere Solem 

fnTmo^ 

Ploratacxpcrientia. Ratio ergo huiuspctitur. . 

Deindcfempcr,aucccrccplcruraquc,pl«ui,*saucvcntisvc- 

hcmcncioribus fucccdic Acraofphsra circa horizoocem liqui- 
da Solisqucvulcusfcrcnior&corapreffior,occ. Cumtamcncoa- 
S Sercvideatur ratio. Pluui^nim W^gtt 

iu 8 tamencontrariumfacitnatura,oftcndttfenfus. Raco pcmUJL- 

Racioprirai. Atmofphsra limpida, illuftns.purgata, tenu ^ 
inter .uram fuperiorcm atque aquam infunorem , veluti mcd.a, 
confll eni« i "Tenuibu. aqu* fpiritibus , qui cum in aluor. , confcen- 
de^t, aatura fea fiiUc vniitur mutuu atquc conunuantur, ob innatam 
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atquccognatam humiditatem , qua fit vt vniformiter circa terram conuoJuan- 
tur, grauioresenim, ncminercfilttnte, inf< riora,leuioiesfuperior3,fccundutTi 
squipondtum infidcnt loca ; quo fit vt in lummitate in fuperficiem Spbjrricait 
conglobentur. Etquiainnatacum f igorehumiditasciloriaduentitio eontu- 
maciterrefiftit; hincleuitasgrauitatiillorum nonadeoonScit;ideoque vtcun- 
quc humiles mancnt. Ex his A cmoIpha;raj liropida; hafcc propric- 
tatesadfcribcs. 

Eft humilis , ob grauitatcm infitam natura : eft pcrfpicua, ob natura- 
lcm aqux rarttatem : atque partium mutium continuatione humidi nexum : 
eft tersc conglobata , ob «quabilcm circa terran eonuolutioncm , ab vniforml 
grauitateprofe&am. 

Superficiesergopolica, cerrensfuperficieiarquidifrans.efl 
ficicroundamfolarisperimccriiliicrecepci, & adnos cranfmif- 
fi praccifionem , & EiJipfcos vniformiccr deflcicnccm figurarru, 
ex nacuraordinacasRefrac~tionis atqueincidencia? ortaro. Hu- 
milis ficus, facit Ellipfcos roagnitudinera , feu contraaioncra 
rnaiorem. Vtoftcnfuminprioribus. Perfpicuitas candero , Solis fc- 
renicaccro, & in fplendendo Jimpidaro radiacioncm. 

Oppofita militantin Atmofphe/am turbidam.caliginofam.femiopacam, 
fpirittbus tcrrcts tntcr fefe minime coakfccntibus rcfcrta. Quoniam cnim ha- 
Jitus Uli natura? funt terreftris ; idcirco atomis ficcis atque»pach abundant , qui 
fiumorcdeftituticontinuari ncfciunt ; qua-res tranfparentiam.cV: tadiorumiter 
direaumtntcrcipir. Etquiaminimeiftarparticuleobparuitatcm&abaliisdi- 
fcrettonem,aecedcBte naturali anditate, ad motum funt aptifiW,hinc haufto 
caelitus vel aliundeextrinfccus calore , facilllimc in fublime , fumi modo, nullo 
ordine, fummatemcritaterapiuntur: quarefit, vt nuoquam inftabilem ali- 
«juamSpba:ram,autfuperficicmregularemeoadunentur, idcc q leRcfadioni 
rnmus idonexreddantur ; & quia licc.tas calori iunda, leuitati J as facileaddit. 
fn vt lftx minuta? particulx adcnodum alre afcendant,- ex quo ttcrumtffici- 
tur,vtctiamfiinregularcmquandam Sphxram configura.cntur, nihiJominus 
tamen,altitudoR.crra<5iionis magnitudini detrahcrct, iuxtaca qusein SolcEi- 
liptico pag. 21. & hicpaffim fucruntallata. 

AcmofphjcracrgocurbidaliafccvidccurarTcaionesprarfcv 
fcrrc ; vc fic aica 5 male concitfaacac cxcremitucis j mak coasmen- 

racicorporisconftancisexacomisnacurafuaaaiaphamsJiucco, 
Joracis,idcoqs maJignc craulparcncifaus. 
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COELEST E S. 7* 
Male compatfa fuperficies, praecifioncm & munditicro So- 
lircfracloadimitin pcrimetro. 

Altitudo magnitudinem Ellipfcosimroinuir, 
Partium opacitasatquc color infitus, caliginero ellipfi indu- 
cio. Et quia radii folares colorum fpccicbus tinguntur, hjncEllipfi fufia 
quandoq;rnbedoinfidet; alias p 3 llor;aliasfplendor terfus&limp!dus,provt 
Atmofph*ra rad<osfolarcscoIoraucrit. . 

DilTolutioautem& difcominuitasiftaruro partium, rcfra- 
ctioniradiorum inordinatse rcflexionero confociat,qua;confu- 
fioniseftmaterinhocnegocio. 

Etquia d.fiolutioni copulatalcuitas, ad motumfaciliscfU hinc& Atmo- 
fphzrse huius,fumroa extrcmicas muitura fluttuat ; quarc enor- 
raes ifti in Ellipfinpeat 9 ( de quib us ca». 32. num. 5.) lnducuntt^. 
& finsulx in vifceribus particul* in fuperiora clucTtando quodamodo cboHiut, 
quaircscrepidationera Ellipfi folari fupcrinducit,& penmetiu 
eiufdcm ferrqinfiar exafperat. Quianimirum fuointerie&u,radiosSo- 
lisexcipiunt.&ficvmbramellipfiinducunt, qu*circumcircaalrcrna rrcj ijda- 
tione continuata, circumfercntiam fcabram reddir. Quanquaro caderoSo- 
lis trepidatio atque dilaceratiofccundummargincm, arotid.s vaponbusarqrc 
etiam, aut amplius prouenir. Quia niroirum ipfi crudis adhuc , neaue coalms 
inter fc particulis feruntur. quar fingulx radiosinterctpere vahdc,&l.mbum 
folaremlcinderepomnt. SedcuridemintotoSolenonfit? curtantum mc.r- 
cumferentia tremit,& diffecatur ? Kefp- . totum Solem weroore farp.ffime v.fi- 
bili concuti, febrientis inftar , ita y t loco moucri videatur ; fed hoc non fcrr per 
ficri autnotari,ob radiorum in medio Solecondenf»m cogertm. & v.m, qu. ad- 
pcriphcriam debiliores, faciliusabiftis corpufculis pr*pcdmntur. 

Et fic ratio primi, fufHcientcr rcddita vidctur. Confulc ctianr 
cap. 16. DeNebulis; vbibancqujeflionemdelibaiai. 

Hiiw apparet fedulum Aftronomum, ex hifce Ellipfeon fymptomatis ro 
temerc de tempeftatibus pr^fagirc ; ncque inutiiem aut .nanem m h.fce nman- 
dis teri operam ; cum maxtma cx iftis ad mcteorologtca fuhfidta depromantur, 
muluque rcdc philofophandi opportunitas mgcratur. Eten.m fi ant.qu.s, & 
rcdc ouidem, ex pallore Lunz pluuias,. ubore ventos, candorc fercnua te pr*- 
dpcrclicuit cur idcm nequeamus modo c Sole? e Solemquam ,non nudo, 

BE E°m hot priuilegio fruitur , vt faciem caii in chartam fccum defcrat. 
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& REFRACTIONES 

Q*ja Eflipfis Refra&!Gnis, fobolcs, iti vaporibus inhabitat , & fefe non often- 
tat,antequam Solin eofdemdafcendat ; quicumaditusipfi omnesad nosob- 
ftruere conaitantur , ipfe non fine fudorc & mtilto illorum fanguine elu&atus, 
in coiifpe&um noftrum pcnetrat. Et hinc fit, vt nos.fciamus qui qualc q; coe- 
Ium obfideant prsdatoras ; Solenimcaftrisipforum direptis, hofliles inciutos 
exuuias,hahit^m illorum atque6olorem, pcregriaoinfolens fch^giate bdfeo- 
ftcntac. Sed dc hoc fatis. Equibusautfatisfa<9;umcfl>autfirripQtcft,argu- 
mentisir.itio pofitis. 

Raciofccundi. Pluuia naturaltter efl aqui: acfuam htmor & frigus 
ingcnita tenent ; fluxs & mollis, denfitateaercm anteccdic ; aliu coiporibus fr- 
cilc adhasrcfcit, flt cito pcrmifcctur. 

HtacfacioQGS furacacur, cur pluuiam horizoa vifibilis pur- 

gacus,adcoquc # CQcIunnfereaiusiafequacur. Conting'<t namq; hoc 
ex triplicicapite i. QujapIuiiiadecidcnsacfemeKpurgar: i.quiacundem hu- 
me&Jt & refrigerat : 5. quia matemm noua Atmofphaerae liquidx fuppcditcic. 

Q^omodocxpurgacuraec? Guttul* pluuiales, fumofos illos At- 
raofphaerae obtuf* fpiritus, dccidcdo inuoluunt, & mcrfbs fcciKn ad terram ra- 
piunt, ycI a&ione mutua omntno confumunt, in aquam conuertcntcs. Nubes 
cnim , tcftc cxpcrientia , longe lateque vim fuam diffandunt, & aer em non (M- 
lantc* humc&ant,corporaan:maIiumafficiuntinlonga etiamdi(lantia;quan# 
to plus ergo valcbit pluuia prjefcns ? 

Qucjmodo rcfngcracur & hume&acur aer ? Mutuo conta&u; 
pluuia cnimi decidens ipfum infinitis propc modis concidit, & ipfc riciffim gut- 
tas in minuciflimas&innumeras particulas ,diftrahit ; & fic fngus caloremjhu- 
mor ficcitatem,£rauitas lcuitatem, denfitas raritatcra fubfcquitur in acrc>VC 
c#nflri(3:iorR.efra£lionia(UtumIibcriorem reddat. Conflipatur tfnimafrigo- 
rc,& humidi mixtionecontinuus,viam planam radiis folaribus pr^bct. 

Maceriadcaiq;noua,po(lpluuias,proconfticucada &augc- 

dalimpidc Acmofphgcr^cepcncplerumq; iafubliroccleuacurj 
OlCic Ellipfcosfcrcna frons, formofusarridet vultus. 

Scdquarccompreiriorhicinfcrcnicaccjpfefpcclacur^quaai 
cum fufcocaligaccoclumhabicu? Q^ia frigus & humor inkacvaporu 
tcmpaieimpcrium obtineHt.Uinc illud conltipat, hiccontinuar,& proucnicfis 
indc pondus,retinot i& 'icinia tcrrar colie<5tam eiufmodi vaporum nuflam; qu* 
lit rt Sol EHipfin curtiorc tranfmittat.Confirmatur hoc maaifeftaexperientia* 
Vidcmns namqueccclo nridiano pluuio, marfafcquenti caormiter mjgnas cx- 
hibcii Ellipfcs, cnrn iiunma icrcnitate cooitindas. Quarefeoe? nonneidco, 
quia frigor«a*£feurno , humid* aur* conftuft* rfkultum dcfedernar,& fic At- 

raoiphx- 
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eOELESTES- fl> 
morphzram limpid.a>humilio,em, Ellipfimq; am P lie,t>m tc4M4wi.BI.lUn9 

nnodtftfalfitm. Halitu.enim '«r.fi.es & fiea.infuppam m^^™ 
■Uttrant • & mane aurora rubefcit antcquam rad.us Solis ntibem vllan. terl» . 

i "X ; au. fi <ft , «on fi.pt., fed « diaia, infta nubc. domK.hum figun , 
iruitaexperientia,&c. RerpondeoA<morph.,*>ll...sh<b«. s ,almpa,a 
«Tatoaa. & fubtilt. , alias ttndio.es tffe a.que minns cdomuas : .am pr.otea 
; n aU,mtof,n,;httinftanub« rc.ioemuti Uteapluuianilpatmntnt.h.d* 

Ergo fuperior A.mofphsrs turbulenue por.io,adco- 
doe coouexa .lliusfuperficie,, qoalis qualis, ^J^g 

A.mofpharra.fola.propttrtenm.aumnonmul.um^ 
So.<m P deindccasd,ff,pa— ^ 

SaXKSZSjttOT agenubn. rnperioribna, in *d* 
tom fflZK non tfi hit rufint * caliginofo , equo l„a 

lmo .l.m.poffnn, .^««^»»^. . vnde h. nube., 

turnonfub, fcdlupranube$funt. . vacoresZquea l to , autaltio- 

Rcfpndco. Argumenta ^ffi L?d*fiu>.mi- 

rescfrcnubibus.idcc^cnonm^ 

tatcm non conchid. pclTc mfra no »^ p3rtcm dlU . 3 nt, mctas At- 

^^^^ 

"r^ficcauiramAtmofpha.t^larx.lubla.anebulosa^ ^ 
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74 REFRACTIONES 

Atqui d!c*s 4. AtmofphaeraIucida,eft3ilcr*a humilior, qngfm 
illa CCtJCbnCofa-,, &C. Ergo phnc infra nubcs cfl locaruia. K fp. Nc- 
gariconfecperitiam. Nihilominuscnim humilor efle poteft hairc Acmd&h*- 
raquam i!la, eriamfi vtraquc nubestranfccndn, &c. 

Diccs 5. Qui crgo fines vcriquc Acmofphsra: func. ponendi? 
quancus vcnquc a cerra reccflus? 

R.cfpoudeo 1. Quisafcenditinccelum , vtvaporurD^atqucexhalationu 
iter mcnfurarct? vtfpintus quo vegctamjr,at»plilfim3 habitacula, rnctirctur? 
pracfertim cum in hac fubtiliatque rccondita obfcnritatc,fcnfuum admmiculit. 
cxperimcntoium pra:uiaIucepropemodum dcftituamur, ita vt r^tiopeeic fo!a 
inkacpalcftradeccrtet. * 

SENTENTIA TTCHQNIS. 
Hefpondct 2. TychoBrahs.in Progymnafmatis, de&cfractionibusSo- 

> lis,e-arumqueTabelb,pag.9i.hifccverbis. Pociflima & vcrior Rcfra- 
» dionumcauflaeftin Vaporibus cerra? fupcrficici pcrpccuoim- 
» ratncncibus, quiaerem aobis proximum paululo craffiorcmj, 
» minufque diaphaaurnj , quam eft fupcrior cius porcio, rcd- 
9 dunu. 

» Vadeetiamefficitur, quodillx iuxta Honzontem.naaximc vifuiincur- 

> rant: poftmodum vcroincleuatiorcfitu fucccffiueattcfiucntur. • 

Cralfitiem porro tranfuerfam Horizontalem.atquealtitudinem vertica- 

> Icra. vaporrm, hifce aflgnat, paullopoft, pag.95. dumait: AflTumpta maxi- 

> mavjporumclcuatio ic, ab Opticis Alhizen & Vieellionedemonftrica, /. 4 J. 

> //.50. quiiiumfcraidiamcter tsrrx cft 60, partium ; vt fit in milliaribusG.-r- 
, matiicisv!x 11. cuaJit corara circa ipfum horirontera crafluies P. 0./. «. fiuc 
, miliariam / 4 z. &c. / 

Etf:c«TychonisrnentcAtmofphxr« ditio curninfiusaurorxatq-crc- 
fuiculorujniimitibusfinitur. ' 

SENTENTIA 10 AN. KEPLERL 

txfyttni* J. IoauncsKcplcrusin fuis Piralipomcnls.cap. *. dcR.cfra. 
ftiO«o>nraenfura,^itpag^s>. Supcrfiricm qu« refrangitradiol ncque va- 
porurn cfle tcmcre obci r.wium , neq; corporia alicuius f«blimis »d LunV f on- 
iWcdpnneacriscius, inquo ooshoinines fpiritum cum uu. 

modumcrahimu^quopifcearahuntaqiu.Cuiusab.tthcrc m anif«- 

ilum 
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COELESTES. 7S 
ftum & euidensdiicrimen , non minus in oculos homini s fupra confiftentis ef- 
fet incurfucum, ac iam fuperficies , qusaere» ab aqua feparat, m oculos mcur- 
rit Hincpae. 117. Materiamcrepufculorumrefraftionimliabjlemftatuir. 

Pa g maverou 9 .pro P .n. Alcicudmi acris Vranoburgici triboto 
milliareroediumGcrmamcom. Etpaultfpoftibidera.QoodaliJva- 
porem dixer onc, dico, inquit ipfe, ego acrcm j iHum termmo cu m 

faftigiismonciom: fupraconfiftuntfumoia: exhalationes, crcpufculorum 
li.ri.fquanueftpcrii^ 

fuperLiermariscleuentur. Etibidcm. Vogefus mons, &Concmu* 
Rheci* alpes fcrc fopcranc alcicudiocm aens, quiRcfrattiones 
efficic. Quodconfirmant perpetuatniucs; defignanc enim csf- 
cuminum iliorum nuditatemavapidoaero. Qoaren.queibi 
RcfrnaioncscruQtvll«,vcplurimum,&c. 

Idem num ero p, de obferuationc Hollandorum , pag. 140. & 141. an Ke- 

fraaionem illic Soiis contigiffe 4. graduum , minntorum 14 i ™ ' » alClCU- 
dine aeris refringcncis dcbcancur duo fcre millana Gcrmanica , 
• quam cancameiusalcicudincmincrcdibilemdicic. 

Idem in tepidiorem & vapidiorem aere» Refraaioncs paflim rcucit roUo 

,37 ' Q^fK 

hunc quo animamur aerium fpiritum , eumque ad rcgionis frigidx mitium c- 
uehcre videtur, propterea q>od tcpidum atque vapidum ex.gat, & ftcrihacon. 
tinuifque frigoribus horreotia altiffimorum montium >uga alege Refra&on.s 
« mat & metasccttasiUi figat, medium videlicct mUharcGermantcum plu. 
m nus • cuius proindc fumma conuexitas ab oculo fiiUimiore no minm difcer- 
natnr, quam <ommuncacris & tquxconfinium abinfenoje m , 

Rcfpondco 4- Inhifceopinionum diuerfaru confltaationi- 
bus,tucam inucnireftationem,Sc pundum quod aiunccangere, 
cffedifficilliroumj vbi pulchromctiamhabccur,aborbicalco- 
oo orssfixa oon omfiiooaberrare. Difcurfum tamcn meum «mutur- 
Su * efrrilfimi. obferuationibus , communi Opticorum doanna , & reccpta 
Fhibfophorom fcnttfltia, fequent.bus efratis W med.um propono, 

r. Nullus cft dics totius anni, quo Sol ab Ellipfi horiiontali immun» 
euadat. Hmc, f . r • NuU 



wm 
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~ 6 RZFRJCT16NES 

2. Nullus eft <Kcs totius anni, <jue Sol a TLcfra&ione horizontali libct 
exiftat. 

3. NullaRtfrae}ioexiftit(falIern ordinata) nifiinfupcrficiediaphanife- 
quentis, quatfimul fit cumfuperficie medij antecedentis ; adccquevt duoi. 
fta diaphana, dcfcrens & refringcns radium , non lint continua , fed contigua : 
Ex communiore Opticorum do&rina. hine 

4. Necefle eft banc fuperficiem in qua Sol rcfringitur fcmpcr cxiftcre; 
quia 5ol quotidie refra&us comparet. 

5. Necefleeft hancfuperficiem nubibus, pluuiis & ventis fuperiorem eflVi 
Alias enim ficut fubiectos vaporre alterant &diflipant vcnti atqueprocell*, 
experientia teftc;ita & fupcrficicillam ex ipfis conflatam, diflipartnr, prjffcrtim 

ventiimpetH©fi,quodtanaenn6faciunt,tefteexferi«ntiainSolcEll)pticop3g, 
14. &aliascrebra. 

6. Vt Superficies ifta toto anno fcmper manet, tcmpeftatequacunque, 
limpidiflima,media,vapidiflirmi;itancccfle eft, corpus iplum cuiusilUextrc- 
mitas cxiflit, calo quocunque adcffe. 

7. Nullum autem corpus terram, grcmio fuo complexum, tempeftate 
^uacunque, totoannofemper,& coeloquocunque durat pra?tcr acrcm iflum 
«piem haurimus: nam vapores humidi vndecunqueebullientes,autin nubcs 
condenfantur, aut in ipfum refoluuntur: fimile quid exhalationibus accidit, 
«juxtamctfipluscontumacia: affcrant, tandemtamenetiam fuccumbunt, vel 
confumpta:,vel loco pulfae : aer autem femper & conftanter manct ; i pfum ergo 
ifiudcorpusefTc,haudeftambigendum, quia in ipfum hactenusdi&aomnu 
belliflime quadrant. Ipfequippe Atmofphxr»ai conftituit quandoque lim- 
pidam; cum pluuiisdilutus autventis pcrflatus dcfceca-tur: quandoqueob- 
fcuram ; cum nimio caWa&us seftu , aut ebullitione partium obtundkur, aut 
halitibus terrenis conftipatus caligat. In re confentiunt omnes,in vct bis & mo- 
do loqucndi, difficultatem mouerint nonnulli, &c. 

8. Hic etenim acr, cum femper fecundum omncs Opticos & phyficos 
denfiorexiftat,fupcrieaoxthere; fumroitatem infuper fuam cum fuperiori- 
feus ytcunque tmpcrmixtam fcruct : Sole» in eandem oblique allapfuro fcmper 
refringit, pIusautminus,prout eam proculvcl pfopc aterraextcntamhaJbue- 
ritaer. 

9. Propeterramautcmillamcxplicatacr, quando yel imbribus irrl^tut, 
vtl auftcns ventis pcrflatus , aut notturno gelu vel hySerno ccelo , algct : tunc- 
enim contrahit fefc, in ar<3um colligens, loccqueminore contentus, etiam fu- 
pcriorcs partcs omncs, mctu v.icui dcrrahit ; & fic fupctticies ipfi 9 S phq- 
rica minormulcoatquchumilior, indeq'uciefradtio longeam- 
phor cuadic : £liipfisq'uc fercnior & maior confurgir, &c» 

• 10. Re- 
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COE LEStES. 7? 
ro JUcedii e contrario fuperfieies hzs.atwra&ampliatur, quando acr 
vapidus calore diurno, v«ntofatepiditate,autardorca:ftwalirarefaausintu- 
mefcit , colledasquc finu partes euoluit,& in campos patentiores edua.s, am- 
pliorem locum quzrit ; quem cum terra, ccdere nefcia , neget ; furfum agmmc 
faAocrumpit; & fic inSphaerarn atqucfuperflcierDmaicM-crncx- 
crcfcic: quee pr.oindcRefractiones minores, atqueEllipfcsexi- 
lioresfubminiftrat, &c, 

ii. Quoufque porro fumma huiu« Atra«^harra?conuexitasarrurgat,,tt- 
cmum eft. Ipfam enim altiffimis niuoforuro montium faftigiis fupercminere, 
dubitari vix potcft; cum exipfaHollandorum nauigatione, qui ouavolucru, 
inmontofisniuibuscxcludendafurripuerunt.&ccelofrigidiffimotantumno* 

congelati, Refraaionem tamen 4. graduum inuenetunt, ; tum ex dam.sat- 
cuevulturibusAlt>inis,qui > referentibusindigcnis,ccrtatimhibernotempore, 

cxcelf.ffima monthim Tyrolenfium cacuroina, niuibus mfelTa, pctunt, & aur* 
tepidioris ergo,illic affatim fpirantis, iucudc inhabitant : cum inter.m terncole. 
fricoribusinfcrneimmanefeuicntibuspoineobngefcaat.Vnde, % 

11. Atmofpha;ramhanc,ipfamqueRefraaionem,cumfolavapidamac- 
retepiditate, aut montium iugis, etiam fummis , vefle finire ; vidttar eu» leru 
fu&rationepugnare. Cumfenfu quidem, qu.aaerct.am fr.g.dltiffimushu- 
xr,mima inuadit loca ; quia tepidiffimus viciffim alttffima, vt modo d.du ; quia 
nec nubes, nec pluui*, neque niues aut funt aut fiunt , vbi fpirabihs aura deefi , 

vbi ifta funt, illic acr em hauriri poiTe in confeffo eft: cum rat.one, qu.a hxe, 
Atmofph*rz fuperficiem conuexam , vtpotc Refrad.oo.bus deb.tam.legm- 
iBeaffi2nat:atquiscredatipfam,inteporisatquefrigorisacr.jconfinw 
t e? Nifi quis ignefcentem quodaromodo , ex accenfo brumal. foco aerem, di- 
fcerpercvelitaFrigidof.bi adh*rcfcente ,&ambobus continu.tatemdemerc: 
quodinauditumeft. Quis etiam in altiffimis fcopuhs, fupe.fic.em.ftam infra 
2ofiumvifud.fcreuit?Etae>,inquotempeftatesfuamoffic,nam P ofue^ 

ncfpi(Tus,nonne vaporibusplenus? ipfetamen Alpcs quod vo- 

LLsineofupcr^nubcscrebroindicat:vndcne<:effar.oSolerefr : ,ngit,&c. 

n Altior ex%o eft Atmofphaer* fupcrficies, quam iuga roontmm: lctt 
quimakaincercum. Hoccertum, ipfammomcncanea:variaci©- 
nitubiaccre,ficu,Ioco,qualitacibus,&c.Vndeoleum & operam per- 
dant,(meoiudicio,) quicertam aliquam eius altitadinem ,ndag.nt;&eKea 
deindeR.efra6tionejmenfuraretcntarat. " • 

I4 Verofirmlc camen mhilominus fic,ipfamnonaacre- 
oufculoruin vfque maceriam percingere i. Qaia crepufcula, au- 
Lrum teftimonioUatam quadantenusaltitudiaem £"t*fe -« ^autem fii- 
perficics-Atmofphwae, n ei iiais palam.euad*. Secnndo. 
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'7* REFRACTIONES 

cadcns non tantum poflctin Attaofphaeram , fi tam altaipfa eflfct vt crepufcuta- 
Nam plauia vix auartam partem milliaris Germanici cx ca abftcrgcrct,eo quod 
matcriacrcpufculinaeademqac Atmofphaericafupcrior, totaiuta&aeuaderet, 
vltran. milliaria Germanica; no ergotantum paterctur dctrimentum,vtideo 
defcenderctfcnfibiliter fuperficies lllius Sph«r#; imoetiamfi deprimcretur 
tantofpatio^quantumcftinterterram &nubemplucntcm^dcft, * mill.gcrm. 
habcrct illud ad 12. milliaria eam proportioncm , quam i. ad 48. Quae certe al- 
titudinis differentia, inter duo ifta Spbacrarum e centro terrae defcriptarum fr a- 
gmenta, quarum altitudo fola ~ milliaris germanici difcerneretur , intercede?, 
Refra&ionem horizontalem ad fenfum nullo modo mut3ret , propter infcnfi- 
bilcm inclinationis differentiam, a radio incidentiae in vtramqucfi6hm,&c. 
Vndc improbabile fanc, ne dicam impoflibileeft, Superficiem Atmofphi- 
ricam Rxfra&ionis folaris effeftricem , cum materia crepufculorum conuc^ 
nirc. 



iof 



OBIECTIONES ET RESPON- 

° SIONES. 
C A P V T XXXVI. 

OBiicies 1. Superficiesifta A tmofphserae nulla efl : Ergo omnia 
exipfadcdu&avana fuar. Confequentiaclaraeft. Antecedens 
probatur.. 

1. Auttoricate Opcimorum Aftronomorunu. NamTycho 
Brahe, inProgym. pag. ^z.aeremadconfinmm Lunscominuumfcnfim ex- 
tcnuat. Ioannes Pena, Chriftoph. R.otmannus, Nicobus Copernicus, vetcrcs 
plcrique, & dcmum tota philofophorum fchola, prxtcrcamquseft aqurab 
acrc,huius a cceIo,diftin<5tam fupcrficicm agnofcunt nullam: vt vidcre eft apud 
Alharenum 1. 7. prop. 51. & Vitell. 1. 10. prop. 54. &c. 

2. Expericntia-. Videmus cnim vtaquam aqn* , itaacrcm aeri con- 
tinuari, mox vt extrema fimul habuerint. Quiscnim neget,halicum vcficis 
inflatum intus continuari ? 

3. Rationo. Qma ncriflc, ctiamfi accidcntali quadam alteratfcnc 
abacre fuperiore puro, in vfum animatorum,affcdusfit,fuhftantiam tamcn 
natur* fux nihilominus tcnacitcr rctinct,&corpi!sabfolmcIoqucndo,8tquc 
elemcntum fimplcx homogcncumqu^ideo^ucumipfc: fibiquamaurxSupc- 
uiori continuusexiftit. 

Dcindc, ficuc infimus aer ccpidior cum fupcriorc frigido' 

coati^- 
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COE L E ST E S. H' 
continuatur,nonobftantibus hifcc contrariis frigorisatqueca- 
lorisafTetfionibuss ita medius algefcens, cum fummo calente 
coutinuari&poteft&dcbet:prics autem fiericxperimur: Nam infpi- 
ratusin pulmones acr maximopcrc calcfcir, counuatur tame nih.lom.nus cum 
cxteriorc.&aeraccefecandelzfla^^ 

tinoatur nihilominus cum remoto frigido: & aerlcnuscnftalhn^conuex^, 
So!iobicasopera,radiisrefraaione cocuntibusin vert.cem vnucolluflratus, 
propemodumigncrcit , ita vt rcflcxi a fpcculo concauo rao ] plumbum ,momc- 
\o liquefac.antfquis tamen hinc dicat iilum £ ercm ab alio fngidiore fcparatum 
cflc fac ergo vnus idcmquecontinuusaer, calcfcit, fr.gefcit, tepelc.t. . 

Prauerea cx Ellipfeos peripheria anfrafluofa arguitur fu-' 
perficieiRefraaorisetanquamdiftinaa?vanitas.Etenimtammun- 
d*p«cifah*cnunquaminuenitur, atquein llmuiachro Toari ahas rotundo; 
«iam coelo maxime tranquillo, dcfcecW limpide ]ft, autcm, .ggifi- 
nos. & nutabund* eminenti*, afummitate Atmofplmamahunto. $ nem, 
vtcap.52. n. 5. aflertum. quomodoergo in tatnainconflant.a fuperficies ah- 
quacoordioaretur? 

Accedit, quodipfa Ellipfcos atque Refraclionis exilitasm- 
nuant,feafcparataaliquafuperficicrefringcntenonprocedcrc. 

Incredibile namque vidctor, cum Sol in criflallo.in aqua, in v.tro grad.bus, 40. 
( vt volunt ) & amplius refringatur, &c. id in aere noftro , qui denf.tate retra- 
aoriavtcunquepolleat. tam exigua qu.ntit.te fien.prxfertimcum przditus 
dicatur tam tcrfa fuperficie, taro apta ad ref nngendum . 

Tandemquiadcfcjadi omnia pofTunt foladenfitatcmed.,,. 
abfquc vlUdiftincla fuperficic, non videtur mafiogidcbero. 
Nam denfitas medij alia & alia , implicitam quandam & v.rtualcm, vt a.unt.fu- 
pe Xic» inclodir, hoc ipfo quia medium den fius eft ; qus Sokm l.cet non tam 
«afte & ordinatc, vt in exlremitatibus drft.ndis fier. confteu.r, tamen fuo 
modul Th^betare atqoe refraaione alio dioertere valear. Id quod Opt.m.s 
^bufqueauaoribusarrif«fle,conftar. Nequefineoptima rauone: Poft plu- 
uiaVX fequiturmaior refr.aio,qui.dcni,prafer ? ^»^*"** «™ 
bus, oui. «er mrior, poft vcmos mediocris, qu.a aer in ftatu cft «cd.o, &c. Et 

ficfuperficicsiftaplaneproftratavideruriacere. 

ConfirmanturafTertar. exeo, qu6d Sol pcr ncbulas traiucens, 
aut nubes adid idoncas, faepiflime fit animaducrfus figurarrL, 
T ida &am varie transfbrmaro > ouU ioterim tameo aliquam vcl mod,cc g c *^ 
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-** REFRJCTIONES 

Sgaratam fuperficiem illis trifeuat ? &c. 2, Quod vndx, vitrfi alias per omnla v* 
Hiforme, peruadentes, etiamfi eontinu^ fint eidem, rcfra&ionem tamen tffi- 
ciant. igiturfupcrfieies diflin&aplane ad rcfra&ionem noncft necefTaria;&c. 
3. Quod reflexio, etiam Atiftoteleconfenticnte, ic? medio corpore, vbiaulla 
fuperficies diftinguitur cfficiatur ; cur ergo non etiam&cfra&io ? &c. 

RESPONDETVR. 

1. Ad au&oriratem. Vcr um efldi&os au&ores plerosque defuper- 
ficie refra&oria difcreta exprefsenon effelocutos, proptercaquod aliquiR.?- 
centiorum ex inftituto nonegcrint tam de R.efra<5tione in g 'ncre,quam de hae 
^Selis, & non tam modum quot quim an fit,exagitariru ; vix tamen interea pro- 
feretur,qui eandem exprefse etiam negauerit; cum ex communibus Refra- 
dionuai regulis , atque Opticis antiquioribus cius ncceffitatem haud ignora- 
rint. Etiiquistandcm exprefse eam inficiaretur,eius nosaudtorratcm n hac 
parte, tantifaceremus, quantumrationes,^uibusniteretur, valercnt. Nara 
Vitellio, Io^ocitato, vaporibus diftinchm fuperficiem Jargitur ; in hoc fo!o im- 
pcgit, quod aurse huic vitali vaporcs pro neceffitatenon indulierit. Et A!ha- 
zenagnofcit faperficiem haiic, fcd in concauum Lun* cducir, inJecnimad 
nos viqueomniacontinuata,ideoqueRefra£fcioni nu!li,obnoxia factt: ctiamfi 
denfitatisd'fcrimcn iiiterucniat,&c. Agnofcitergo fupcrficiem rcfra&oriara, 
fed nimisaltam. Nim acr fub eoncauo Lunar, aut qualccunquctandcmcor- 
pus illud fit , & quomodocunquc a ccelefti differat, r \d u m Solis non refiingit, 
quia non obliquc, fcd re&e in illud, ( ad fcnfum falrem ) inci dit. 

2. Adcxperienciam. Tumetfifuperficieihuius Jift.n<5tio In oculos 
noncadat; nooideofequitur: Ergo non eft. Negacur .n. ConPequenria, 
Quodautcm in oculos non cadat, cauffi efl, maxima diaphanitatum intcr 
fefe fimilttudo, quafit, vt fenfuscontmuumacontiguo eximere non quear. 
Nonnetabulx vitrea?planisfuperficicbuspcrpolit« # imsginihus confertundts 
&dcfcndendis apuluerc praepolitx, innicntis acicm frcquentcr cfFugiunt, & 
manumpalpantemeludunt ? &tamen difcretar funt aeris& vitriatqjtmaginis 
fupcrficies. ArapuIIam vitream mundam,aqualimpida replctam,profolidacri- 
ftallo, fpe&atori cuiuis facillimc vcnditcs , & cgo pro tali habitam fxpiilimc vi- 
di : & tamcn vitrum & aqua diftin&is cxtremitatibus fefc contingunt. Vinum 
aqu^ colore fimilc,fupernatat , abfq; commixtione, dilig?nciam tamcn vifus in 
difccrncndo, clufam eflc, folus vcl odoratus, vcl guftus tcftatur. RJicniun lat ui 

A/cronianoinnatareimpermixtum/icoIorisdiffcrcntiaabcflet,vifusfolotadu 
&motu adiutiis pcrcipcret. Vcnios in acrc circumlatos quis ignorat ?ab acre ta- 
rncn djfcrctos quis afpcxit ? Dilcrctos tamcn eflc,vix vllus dimdcbitur.Itj,li cx- 
pci icntiam duccm fcquamur, diccmusacrem noftrum fuperiore aliqua fupcr- 
iiciefmiri, ctiamfi ipfa, corporum conuguorumfiiniluudincomncm oculo- 
tum induftriam cuiiet. 
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COE L ESTES. & 
V Adrationem. Exeoauodaerhomogeneus, elementum atq; eor- 
r, .ii. n!exfit;ma!e.nfcrtur, ttiamfi diuerfum corpus inon intcrcedat.necef- 
S* ,o ontinuu, & nbn ctiam contigvu ( ffe. Inftantiam habes man.feftam >n a- 
gelata, qu*innatct fiu ulo,corpus fimplex fimphci, homogcncu homo- 
puice^mentuelemento. Aot fi fruftum glacic fenlnnl.quefcat: l.qu.dum 
consdatonontftcontiouum. Sicplumbum fcmiliquefaaum.altenadhucrt- 
e cntimaff*cont!guum,nonconiiouumexiftit. Sunileergoquidintcruenire 
poteft cum ae e, vt fupe.ficie", quocunq;tandem modo d.lcretam nancifcatur : 
vel motu^vel altcracionc calidi & frigidi,vcl humc£htione &cx- 
ficcacionc,vclmixcim,&e.N6nevaporabaquaexhaISs,fuperficwpectt- 
liari dooatm?ad oculostcftcs £uoco:&tame- 5 quetanta autnnaior eft Jiftinftio 
mur.eremnoftiuat^purum, quam fit vaponsabaqua ; eo quodaernoftec 

humiommus.vaporibusfit^ 

fcco.fi c t ana!tLm,inquLtu J ereft,&ficconfideratus,ptinffi 

StUherfi inquanturuma^ 

c&mi«ddn6W 

Lca S ff< potcft, vt priore modo,a fup^ 

omQino,&forcafliS, P ro P termotacircularem,a«isfupetions,apl^ 
attributu: atvub pofteriore femper feparatur invltimo vaporu, 'cnfefeinfi- 

nuandu^ <^ 
vno o e d unt,g offos ad horizonte vaporcs in fuperfic.l conuexam, cce o ter- 
^concnt.Tcfdcfinere,Sohsq;radiu«ncarefi 

dine fuam ad me diu cceli verfus Zenith no cxpandat.h.ncenafe.amnt^ Sphe- 
mfifeS ouS fohdi quida fedoces.in form a vel coni vel cune. , cufp.de in ce- 
5 «SrdSS cffigi&or. oculo extra foperficic rd con.ca vcl planaex.ftente; 
vt" S 'sohs n ipls bis,femcl in b.fi,fub ingrcffurn ad l.nca perpend.cularc; 

« ilrSoM e fupficiei P ortio;femel in fuperficie laterah fub cgrc ffum a per, 
quaE fitSpo*r ■ f lu P n " e E P thincftd | as i D Hotizoteampliant,cVgroffoshosva- 

Cst^ 
Jopuhsph<ganoft 



£r o6'lon«ibf rmi^^ 

^teSdiq; ambiant, eriam c« Ho. 5 autofi meate fuperfic.em fopenoro 
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RBFRACTIONES 

sequabiliter a terra, fuperiora eiufdem infideant loca. Nam ficuti vapores pro- 
urcxpirant, (1 itaafpc&abilesmancrent,& tcrramarqualiterambircnt, fupeifi- 
ciem fuprcmam ab aqua & aere diftin&itfimam acquiFerent ;itaaerem hune 
vaporibusinfeftum.conuexitatefua vapida afuperiore purg3tiffimo diftingui, 
admodum probabilc videtur ; qucmadmodum nos, fc igido ccelo , halitum no- 
ftrum tepentem diflingui cernimus areliquo acre circumie&o. Vndcallatr 
exipfo experientia: pro nobis noncontranos faciunt; & tameifi frigoreacq; 
calorcdilcrctionemomnimodam noninuehamus inae;ea, magnum tamcn 
indeiubfidium pro ftabilicnda (cntcntia hacadipifciraur. 

Ad Ellipfin male cerminacam refpondecurs ficri fubinde, & 
maKimc pofl vcntos ( qui incjuietos ifl:os Salios , vaporcs inquam & exhalatio- 
nes minus bene coalitas c medio tollunt) vt valdemunda &quieta margine 
conftringatur. E (inuofis autcm lacunis & fcifluris aut flu&intionbus, fi inani- 
tatcm quisfuperficiei Atmofphzricae contendat euincere,isN?ptuno bchioi 
indixerit, & magno pelago omnem fuperficicm fuftulcrit idctrco , quia vel au- 
raleni perflatum mareenfpatur, vel impetuofis incurfum turbinibusin roou- 
tes praeruptos & valles profundiffimas contorquctur. Qjjs tum in fundo i p (1 u s 
Palinurus latitans, Solem fupernc iiluccfcentem cum inclinationc, Ellipticum 
& male lancinatum,in conflantcrquc flu&uantcm non intuerctur ? Ineptc ta- 
men mari tcrminos ex hoc adimerer. Tenta hocinaqua vafi impofna, &ea 
agitata afpicics Solis fimulachrum & natando nutare,& nutando natare. N eqj 
moueat te, quod rcflcxum ita ccrnas , idem fit rcfrafto. Hi ergo magni recef- 
fas Edipfeos , non difluadcnt , fcd perfuadent potius fupcrficicm acriam refrin- 
gentem. Vndc minndum n6n cft, raram cfTe Ellipfin, munditer przcin&am, 
imo mirandum^poffc tam ordin itas 6l vcnuftas vt plurimum,in tam fl jidi cor- 
porisexttemitateconformariSolis refra<5fciira3gines. 

ExilitasRefradlionisinccncanoaferic; fpiculum cnimhoc exitt 
protrufum neruo, vulnus non facit ; raritas acria omnia facileexcufar. Q^ianta 
quanta enim ipfiu % denficas exifht, flammam concipcrc non cft apta. Neq; wi- 
rum igitur, fi uon nultum infringat lucem. ^ 

Vlcimaargurncncacio cxracionededu&a, cum fuisconfir- 
macionibus,fi,rc<fle cxplicecur, vim nonnullam habec, Scfea* 
tcociam noflram mulcum roborau. 

Nam fupcrficics Atmofphacrarn tcrminans dupliciter potcftcogitari di- 
fttnfta; alio modo, canquam vlcima & fcparaca acf is, quiAcmo- 
f jbxram efficio ; ficut fupcrftcics maris fuprcma, illudclaudit,&abalii$ 
corpofibus feparat, vcillisnon copulctur: & contra hanc fupcrficici Atmo- 

fpharrt- 
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COE LESTE S. *3 
fphsric* Mina.onem, aliquid valere videtur argumcntatio allata, nrquc nos 
ulcm in ac c necefiarioponimus, fed probabditer admodum pon. ipo^ & cffe 
putamuc Aho modo futni poteft fuperficiei , pro fioe teu icrmi- 
roino Acmofphzra^qui illam terminet prout Atmofph«ra,non 
Droutcorpusaeriuracontinuatumeftj&hociterumduplicuerintcl- 
Lpoteft.velvtlimesmeAtmofphswexpartereiinfitaau.in. 
corporeadhuccontinuato; vdtancumiafitpotentiamera. 

Priore modo, ineft in tunica oculi , r. g. cornea , fuperficics feu hmbuc 
vlMmusIridisipfamconiungenscum^^ 

M eridian v.s circuliin ceeFo. Hocvltimom.doftamerccxtremam Atmo- 
foSrXI fi cie« , abfuue vllo alio fundamento eut d,lcnm,ne, nd.culum 
cfl Sol «oim mea imoginatio, aut meniis cogitatto , radios Sohs non coget a- 
uLi^cvW^^ 

fDherainhercrejhatceutemresaliudnoncft, quam corpus quoddam veL 
n^eYc LLommi^^ 

fi^bliquitatemincidentia: inilludcorpns, rcfta tranfire nonpoteft, iedin.a 
tUSde iSem autem illam in qoamimpingitprimoradius, vtarcaitudinein- 
.ArmnrnbVraeft &conftituitconfiniumAtmofph*rataerifquefupeno- 
ris. Lt illam quiaenj » , _ robabilc t3rncn & bonum cft id fieri ; fufficere 
y.ro a buramu , 1 , * cliam immcf fa & CO ntinuata pu- 

^ulSomS 

rionteri,niniiouHuu fnccedentem. Qnxomnia, iiafgumen- 

mciUs. nons quuc| ..,i ma0 i cont cuam fupcificiem, fed pofle et- 

«ionem nrf.no non requm «'« < h L,deofi.ate lamcn, ..t.li. ta- 

tione dlft . _c. «joa n_ a ph.nittlis diuetfir ? Et f.cut piln- 
tuitaus e.ufdem, T' 1 ^™^,, pe Uucida .intciioribus opaciscon- 
■ ! 21 rcflexio ab illis forinfecus fiar, cttamfi non a fuperficic con- 
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** REFRACTIOKES 

xione«omingcatibu$,&c. Ita acr vapidus, ibi vbi vaporum afcea- 
fionilocum nacurapofuk,refra&ionisinitiuro, &fuae denficacis 
finem probabrlitercollocauir. Quemtamcnlimitcm, neque defiriirii 
atqueimmobilibus metis alligatum credimm; nequefaciiead certam dcfi ; i 
menfuram anobispoffe arbitramur. Ratio: quia fcnfus prjuius cxploraror, 
omnempropcmodumcius expl#randi aditum obfcffum fibiexperitui : rtio* 
hafienus allatfs confta^r, 

Obiicies t. Tametfi admittatur ifla fuperficies qcocnnque 
modo,- nihilorainushomocentricacerrae non poccftcfl . l t 
cnim toiam gremiofuocirciimdet,tamcniquiaClauiotefie, cap. i. In >acro- 
bofc. p. 38. aerisrcgjonesj pro Sphasrarum atque Climatum vanetatep3riter 
variantur, fccundumaltitudmsm & humilita*cm,eodenq;aniii tcmporcal bi 
hyems, alibi acflas dom ; natur; Ioco alioferenitas>alio tenipcftas ingruir, hic 
yapores liquidi, illic cxh.ilationcs caliginofx incumbunt ,&c. necefleluiiecft 
Atmofphaerar fupcrficicm altcubi humilcra repere, alibi valde fubliinem incc- 
derc. cx quo finus in eadcm atquc tumores deformes,&: fecuadum eofdem ex- 
ccntricitas diuerfa confurget : qu* oeccfiario lineam perpendicularcm ad ifftra 
diflformem fuperficiem in aliquo pun<5to incidentia? ducendam, cxtra cen- 
trum tcrrae feducet: & fic totumhuius Rcfra&ionisatque Ellipfis negotiuo* 
corruet. 

Relpondeo I. Argumcntum plus nonprobarejquamEllipfinfoIa- 
rcm, noncffefolcre vniformiter d fformem, fcd in ipfa etiamfua lcuitatcin- 
conftantem , id quod fponte conccdo, & faepe moneo. Refpondeo 2. 

Atmofphaeramnonfiniri vclcumfrigorcvclcum calore, fed cum eadifpofi- 
tioneaeris, vltra quam, vis rtfringendi illi nulla incft; quam a vaporibus illi 
commun;catam,nemoambigit, idcoquecum termino vaporumetiam claadi- 
mus: hunc autem fciri vcl definirifacilepofle,abnuimu*. Refpondco y> 
Cum fupcrficics de qua agimus,terrcnam multum cxccdat , dccliuitates ifhr, & 
accliuitates molliffim*,in fcnfum non cadunt. Vnde argumenti negotium to- 
tum co-ruit.^ Nifi ad paruas crifpationes & vndulationcs iftius fuperficier, 
( quas a rotatio! »c coeli , agitationc vcntorum , & infita vaporom atque exhala- 
tionum ri, gtgni non negamus ) confugerc cxoptcnt. Vcrfi i(Hs omnibusad- 
fcnbimus tremorcm & concifionemlirabu Necquidcontrakabeat,adacrfa- 
riusadKrrepoterir. 

Obiicies 3. Reciprocus huius fuperficiei acccflius&recef- 
fiifcvelfuperfluus, vclfufpeauseft. Superfluus,quia maior & mi- 
norEllipfisabfque iisconfiftit : fafpettus, quiaratio*e&auaoritatecaret. 
Primumjprobacur. C^oniamtcftimonioomnruni f cadcmmancntfcinci- 

dentia* 
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CCELEST E S. *S 
tJciitia.tn fuperficieSph*rlcam eandc, amplitudinis ciafdero, wtitaturnihtlo- 
mtnus refradio, mutata denfnate vclraritate Sphasraf s & maior qmdem euadtt 
rcfraaio,fi maior denfitas.rainor fi minor fiat raritas.cJtterts om nibus paribus. 
Iam crgo u ponamus fi.pcrficic Atmofphxrs ftabilc , & ad crcpufcula vfq; eue- 
harous, nonne ipfa immota eadei ncidcntia honzontali pofita.siaiar euadet re- 
fraaio poft pluuias, & exhabtiones.quamante? quiammt.uroconden.atur 
Atmofph*ra,& conftipatur aouisaudh vaporum aqueoru increroentis? Con 
tra diuturna ftccitate & calorc dum vaporcs tili humidi refoluutur & ablumun- 
tur.rarefcit cadem inuariata Atmofphzr* capacitas; nihilommus tamenu.ic 
in cafupriore.incidens radiusampliusrefringiturdenfitate, htc tn polterjore 
fninus.raritateeiufdem. Ex hoc crgo capitc, fuperuacucacccdit&rccedtt a 

tewaiftafupetficies. 

Probatur z. Quiaratianis&auaofitattspenunalaborat.tltaopinioj 

nerao cnim ita docu»f,&fcnfus ipferedamarc vidctur. ^™™^^ 
cademmanentc roateri* quantitate immtnutautampl.ariperfuadeatur, ita vt 
continuus, abfque vlla partium diftraaione.nulhs adfcitts pons, pecmaneat ? 
Hinctotareifufpe£hredditur. • 

Rerpondeoad i. VerumeiTe,fitotiusS P h*r* ranoris capacttas den- 
r.f ca f falfum.fi inferioraliquatantum portio: nam radius,nodent>*,antequa 

WlSpa "e^ 

nnottrocafu,nonpnmum. Quiahunitd, va P orcsn ° n f e " d ^^ t C X 
rculoruhahitacula.vtce-s,nullodcmptol.benterconcedunt. .Q^° fi ^ 

abnis mutatio in illa fuperficie non accdat.quta neq ; ™^ 
dcm euenit ; radius ergo incidenti* in vapores, tcnore eode, quo ante terctur , 

fcilicecefTc Atmofphaerajfoperficierefringenre Contrarto p anc 
roo^ ciusrefraaoriafummitas: fitnlocu 

vaporura cxna p ri non pole ft ae rcm infertore rortdu con- 

Atm^h«rzfbperficies, vbicunq; tande ca ftt, fubfequetur : & contra.tn rare- 
fcSXundl loco augeri,* fic in fuperficicro capacorcm extinuan.&c 

Adi Neeaturtotumquoddicitttr. Narototaphilofopltiacontranum 
fcntit^do^lero videl.cctfiigore.imofola etiam comprcfllone v.o^nta, 
couSri & in «inorem locumredigiicontracatore cxtenuart^fraa.onc 
»«b4u« vacui in fpatium maius educi. Expenentias, e quam pl»r - 
mis feliKO paacula^. Si aropullaro v.tream longo.ex.l, .cauoque col- 
£pr*di uS , in aqua» imponas , merfo in ipfam collo , peaer vlius ex.re 
^tCrarc i^ veluulum^mpulte queat; caUf.da cxtrmfcc-s aropuila. 



mia 
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feu radiis folaribus, fcu \ 



REFRACTIONES 

Jtueaeri 



lone > tiuc aeris circumfhntis tepore,&c, 
itararefcet captiuusin eius ventriculoaer, vt per lotigum collutn adorifrcmm 
U>fius dcfccndens,bullatim erupat.Contra fi idem aer inclufus frigefcat,coiliget 
Jefein ar£fcum,&duploquanJoqueminorem inampulla locum ocr.upabit,quo 
fit, vtaqua per oriHcium in collum longum, ipfumq ieadvofolliculumam- 
pulIar,contrainfitama natura vim,afccndat. Sl crgo cantilla aur&* por. 
tio, mecu vacui graucm aquam furfum cuocac; curnon isqui 
circa cerram coaftringicun, , vaporofusacr, leuiora deorfunu 
crahau ? 

2. Cucurbitulis fcarificatoriis ingcfta flimmaaercm extcnuat, quimox, 
rt cucurbitula cuti adhaefcrit, refrigeratione denfatus, minorem locum qu*rit f 
hinc & cutis attra&a protubcrat, & fanguis intercutancus elicitur. 

?. Accipepatc!lam,cwifuperfundasaquam , deinde vkruoi vacuum ; Ac- 
ccnde chartam vt ardeat fuperaquam % ( nam aqua illa non ncceflario multum 
profundaefl, &c.) ardenti chartae fupcrpone vitrum vacuum, videbis con- 
fumpta charta, aut cxtin&# ignc , m ultam aquam in vitrum afcenderc. Ratio 
qusr priusdabitur. 

4. Accipe clauem , imple aqua, obftruer os charta, vcl rapa, aut alia re qua- 
piam> teneclauerafupraardentem candclam; rarefictaquacalefafh, indufa 
claui, & anguftiaeimpatiens, non fine bombo, protrufo obice, in patcntiorem 
erumpet locum : fic ergo humidus aer , calore extenuatus, fpatia fua necefiario 
dilatat ; & R.efra£tio fit minor, raritatc aeris & fupcrficiei magnitudine,&c. 

5. Humor quicunque vchemcntcr calcfa&us ad igncm , cbullit atque tf- 
funditur. quarc ? q«ia cxtenuatus loca minore comprehendi non potcft. Hinc 
afllatu frigido, vel circuma&u fpat hx , infufione accti feu liquoris alterius algi- 
di, roox confidit. quia frigus conftipat, calor attenuat. 

C. Vitrum angaftiffimi colli fortitfimc inflatum , mox vt os ab orificio a- 
moueris, aerem frigidum , cum fcnfibili itopetu rcfundit. Condcnfatus cnira 
erat, nimia intrufione. E contrario , fi more fugentis cundcm attrahas , rare- 
fiet,&moxaquam condenfatus attrahct; quamalias vix vlloartificiopcr tan- 
tillym orificij tucatum ingcras. 

7. Si vitrum capacis vcutris, anguftiffimiquc fupra & infra orificij aqua 
impleas ad mcdiura, vclplusautrainus,&c. dcindcfupcriusos,obtcntodigt- 
to , vcl cera aut bitumine probcobftruas, infcrius apcrtum rc&a in terram ob- 
uertas; exibitnihilominusaqua tantaquantitate, quantam inclufusfupra aer 
rarefa&ionem admittit. E quo non tantum euidcnttam rarcfa&ionis aerix 
feabcs,fed& modumluculentum, eiufd«m menfurand*, vtiqjoftenfum vidcs:. 
Qjac aquaui, fiuc alium liquorcm iftfuu Jas, &c. 

8. Anir- 



teot 
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COEL E STES. Sf 

%. Animal vehementi curfu agitatum , anhelitum prsrcipltat, brcuemq; 
rcfpirationem accelerardo.ufrigeriumcordis quirit: vnde hoc? indevideli- 
cct, quod &er pe&oris cauitati, intia diapbrsgmacondufus, rfiotus violcntia 
incaluerit, atquetx hocattenuatur.finuro ptftotisitacpplcuerit.vtpulmoni- 
bus aperiendis, aerique frigido captanco , locus ncn tflct ; hinc palpitatio cor- 
dis, & fuccincra illa anhelatio, dontc paulatim rcprcffo aducntnio illo calore,in 
ptiftinam fefeinclufusaer,recipitftationcro. 

p. Simile cuenit.aeftate ambulantiei a-flu homini; inftantur enim »anus, 
genae intumefcunt, rubcfcit vultus : omnia proueniuntararef;6to (snguine, 
qi.i proindc partes infeffas diAedit & colorat, doncc frigore retufus, defcrucat, 
& priftinam modeftiaro pratflet, 

Tandem vt paucis multa comple&ar. Omnia Hquabilia, fi liquefcant 
plus loci occupant, quam cdnftipata. probatum tft in feuo , in ceta, oleo , bu- 
tyro, plurobo, ftanno, &c. Quprum ratio in folam rarcfactioncm rcfcrri po- 
teft; cotrarij in folam condenfationem. Habemus crgo pro noftra fen- 
centia ncceflitaccm, aucloricacem, rationcm 6t fenfuro, &c. 

1 Obiicics4.& vlcimo. Ex Vitcllioncl. i.o. prop. 10. EtAl- 
nazcno 1. 7. prop. 3 8. ltem 1. 1. p. 42. confcnfu communi,cxp©- 
ricntiaque certa palaro cft j Refraclione debJitariluccro &co- 
lorem vjfibilisriteroqucmcdiadcnfioracoloracioraefle: econ- 
trariorarioraroagisdiapbana» adecquecoloribus vacua_ : vnde 
vlcerius infertur, Atmofphaeram Iimpidam,de qua pafllm in prioribus.non pof- 
fecffedenfiorem.turbida; quia imagincm & lgctm lolarero dtbiliorcm (xhi- 
beret, quam turbida, idquc ex duplicicapitc; altero quod ampliusrcfringar, 
refraclionem autem vtcitati volunt,& rtaeqnidcm, fequiturdchilitas Iucis& 
forroae vinbilis, ergo maiorem maior; alteroquodeoloribiisinfcctior exiflat;- 
nam denfitatem fequitur color; coloresautem, vtconftat, fpecies vifibile?,& 
lucem prxpcdiunt. Contra vero, Atmofrhxra caliginofa lucidior & magis 
diaphanaex fteretquamaltera. Cum enim rariorfit, roagis diaphana minuf- 
queeritcolorata; & cum minus refringat, ex atfertis ab cxpcrientia, fortioret 
tranfmittcttamluces quam rerumidcas. Igiturtota do&nnaantccedensdei- 
ftis Atmofphjer2diucrfitatibus,parumfoliddvidctur,&c. • 

Refpondcoprimo; Argumencuranimiumprobansr', ni- 
hil prob3ro. Efficerctur enim hac ratione , Ignem nofirum vfualem 
dcnfiorem effe acre noftro , & aercm rariorem' ignc'. vidcmus quippe pcr 
aercm igai circumie&um , qua: per ignem non videmus.obflanteipfsusquaR 
ouaiicolorc,. Conftat mhiiomiaus expcrimcntisinnumeris, ignem acrerario- 
v N- rem 
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ti teTXAcrioxts 

renncfTc. Difloluat crgoaduerfariuskuncaoJum, &fuoexplicandocunettai 
inucnerit, 

Rcfpondco z. Dupliccm cfle dcnficatcm , & dugliccm ra- 
ricaccm corporum diapfaaaorunL*. Alia denfitas eft , Quaodo 
rouleamaccriadiapbani, parum Iocioccutpas,partibusbeneco. 
padlis &inccrfe probeconcinuatisconftac: alia, quando mulca^ 
maccria parum ioci OCCupaQSi partes bene quidemconfertas, fcd male 
interfebxrentcs,non continuac, fedpotiu*contiguat. Eodcm ctiam modo, 
Alia raricaseft, quando parum maccrias diaphanas concinuacas 
raulcum loci occupac : alia, quaado parum maccr iacin magnum 
locum,parccs non concinuas, fedconciguas, vcl dcinccps, vcl 
mixcim difpergio. 

Iam defitas & raritas primo modo fumpta&Jkoc habent> vt fcmper raritate 
claritas&pcrfpicuitasmaior; denfitatemaioropacitasminorcj, diaphanitasco- 
mitetur ; fic etiam denfitasfecuda fecunda? raritati cSparata , fempcr cedit iili in 
clacitate&pcrfpicuitate; atvcrodenfitas primomodo, oppofitararitati modo 
fecundoacccptar, candem multo imximcfuperac,perfpicuitate, icc. Si ergo 
argumentum probauerit , Atmofphjcram limpidam dcnfam effe primo modo, 
caliginofam raram modo primo ; vcl hanc rara t n,illam dcnfam modo fccundoj 
vtique quod vult cuincit: verum enimuero,cum dcnfitas prima infit Atmo- 
fphxrjciHuftrijraritasfccundacaliginofarjhcbtfcit argumeciacies.ofnniscj; eius- 
nitorin vmbraabit.Nam partes Asmofphxrar,cum ex oaixcione aqujratn; aerig 
inaxime conftent, &c. poflqua vi.caloris coricepti , heterogcnea dil^rcgantis 
homoge°ncac6grcgantis,rc(oIui primu, ideofyrareficrt, atq; extttHttri cocptx 
fuerint.agitantur&in ampliorem locu difTemuiantur / & quia ncxibus mutuis 
di(fuuntur,fupcificiespropria$,porosq; aciiospermixtim acquirunt ; quseam- 
res perfpicuitatc limpida,fi non omnino tolIunt,plurimum certe inquinant, 
Namtcrminatio folacolorem qualcm xjualem parit; quem poruii meatusan- 
gent,&refrafkio inde rcfultans, coniun&arcflcxioni imraanc quantum adiu- 
uatopacitatcm. Ex his crgotit, vt rarifasin hac Atmofphsraftct, nihitomi- 
nttstamenexuletpcrfpicuitasaut fcrenitas nuior; imoctiam prior amittatur. 
Hacc cnflto potiffimum nafcuntur , ex proba ^artium continuatione, quam At- 
mofpharrahaec cx indita natursfuarconditionc,non patitur. Exoppofico 
liquida altcra,cum frigcfa&ionccontinuataru partium iun&uramillibatacon* 
Jirucr,inq; fola cxtrcmitatc tam concaua , apud tci i a & aqua,quam conucxa ad 
fLipcrioreauratcrminctur,coloribusinfititiiscx iltis tcrminationibus progna- 
tis carct, vniformiq; diaphanitate nitida , fpcciebus atq; radiis luminofis vii rc- 
giara ftcrnit,Yt finc vllo diucrticulo,in deftinatum hofpitium appcllant, 

ll 



L 

+0 



l. 

4o:ca 
cioccu 



kc 
c;i: 
icti 

uttl 

t 



m 




Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 



COE L BTSBS. 



f.th«cauH«nphilofophandi^^ 

3 . Aqua fng.da, & ? n ^ ull ™„ r ; ffeIU efccntiaimumefcet,oroncii}- 

?undo modo, frigrfafia m ° 0 ° f/i^fermc in Danubio eftcernere.r.. 

ld i n y t) quarni» 1 ,( U b q uanu..^ 

5. Spmna mans, quam g'"''» 1 '" ^ J fc d f phalllinl cft 

ouinMlla. ouarc! J^£P£' bu „f f 11 illuflrame,rcfl«io«it,MC0Oim.x- 

ta rctfa«ionc, aiocuui no CO nfluentibus, terum cuancfcit. 
^T^ucS nmcn P ,tf P icnus cft 

eftmodc.f«undo. r6lnta,denlit«e fecunda, quiatamen 

plt 7 ,es n^ha conSa. ^ 2L. ideoque minu, diiphan, cft ,uam 

tatc fecundo modo accepta, hic pnroo. ^ . f 
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* 9 REFRACT IONES 

10. Njbesaquarariores, q..is negccf ^ .;. ergo pelfjciditatcmhifcea». 
uulitf iliidcdit? Continuatioaquar.diflblutionubibus. 

H. Cinis arcn j dc fal, conrufa 6c p jrmiSta rtique rarefcunt, raritate fecun- 
03>opacatamen;acccdcuteigne,liqu..fjci:i, aatplj lus vtiqu e extenuantur, &c. 
liic tamcn, quia copalam contintiationisadip.tcuntur,traIucent ; illiccaJem 
dcuituta,opaca manent. 

ix. E^Jiu.Ku.fii.a.r.lfsintegerrimi.optimecompac^i.idcoqaecrinal- 
li inflar pcliucidij coutcrem pulucrem, rarefcetfalfecundo modo, nihilquc 
tralucebit. 1 

O nittoprudens,ncbula?,cxhaIationes,furFumigationes,haIitus, fumos, 
matcnamcrepHfcuIorum.Iridum^lnlonum.&aliainnumera: 

ExlufccnamqueadargumencaexOpcicis Albazeno& Vi- 
tellionc allaca refpbndeo 3. v .crum clfc quod illi dicunt,- fclfum efle, 
quod fallax argamentatio inde captiose concludit.tranfilitenima raritatefe- 
cunda q iae in Atmofphera obtufa reperitur , ad primam, & cr bac infidias ve- 
ntatiftruir. C^as explicata hucufque doftrinafufiicienter, narbitror, detc- 
Xlt, &dim*pauit. 

Nnncab Atmofphxraad Ellipfin rcdeamue. 

DE MODIS ELLIPSIN SOLAREM 

OBSERVANDI. 
CAPVT XXXVII. 

T_T Audambigomuiwfuturos, qui.obprafdidahuiusprxclari oftenti vi- 
i- J- dcndi defiderio non vulgari tcncantur, quibus fi non plcne, aliqua faltcm 
ex parte eft faciendum fatis; nam multa in opusdeMiculislolartbus rciicio: 
quodinmanibusaprima Apcllis editionc per quotidianas earum obferuatio- 
ncs, accuratascollationes, contincnter inhunc vfquc dicm pcrtextashabeo: 
& a multis dclidcrari probc* fcio , expedari non dubito. qui nc votisfraudentur 
fuis, ftrcnuaro opcram nauabo: nunc brcuibus multa cxpedio. 

Quinq; igitur funt modi Solcm Ellipticum intuendi. Llbero afpeftu, 
minc & vefpcri quandofurgit Stcadit: dcindc ticdooculo pcr Hcliofco- 
pmmcoioratuminSolem,, tcmporequocunquefcrcno: cum rccc- 
pro Sole pernudumforamcn in obfcuraro camcram, adoppo- 
ficamorthogooaliccrradio folari cabulara vcl papyrum albam: 
poflca rcacxo codcro a fpcculo plano in paricccro candidu ol> , 

loco 



F 

Lor. 
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COE LE ST E S. fi 

locofubobfcurctemporelibito: tandem eodem tradufto per tu- 
bumaptedifpofuuminchartam, &c. Rcliquisomims,quibustamen 
pjffim fum vfus, vltimum folum perfequor; fabricamque autc omnia mo- 
Lor. 

FABRICA INSTRVMENTI OB- 

SERVATORII. 
C A P V T XXXVIII. 

ASferculo A B C D,bcne dolato, quadrangulo reftangulo parallelepipedo, 
craflltie digitali.altitudine fefquipedali circiter.inferatur ad angulos recios 
tigillum EF.itidemparallclepipcdum, longius tubo fumraelaxato, ita craf- 
futn&latum, vttubo c*ttrisquefuttincndisabfqueinflexionepar fit. 




. -—-.-,«- ■ " V 
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9* KBPRACTIOHES 

korumaflTerculorum foraraina rotunda, Q&R.,impoiies tubum ST, debrti 
apcrtumjita vtlineaeF QJfc LR. inter fc aequales terminentur in diameuum 
tubi S T, centra vitroruro S , concaui, & T conucxi; tubo ad re&os inditorum 
connc&entem. 

Tumiugum bipes VXYZparabitur, cuiuspedcs VX& YZ infra acuti, 
fupralati,& tranfuerfarioX Yfirmacompagcirnmitfi, altitudmem *A veJfl^, 
fulcri ntXpvi , cuianteriorinftrumenti parsincumblr, aut squabi;nt,auta!i- 
quantifpcr fupcrabunt. Tranftillum X Y, fupra terminabirur fuperficiecon* 
uexa cylindracea, qu« in arqualem fibi concatiam ot&y aptcimmitti, & nuilo 
negotio in eadem valeat circuma^i. Tum in aflerculum ABC D sffigattif 
chartamunda, A*£n> fedminimepcl!ucens,ali3s color fub;c£ti afTrrculi can- 
dori chartx commixtus, fpecicrr. Solis & maculasatquc faculasin ch^rramaila- 
pfas heberat. Pofthsc fabrtfit fulcuim quadrupcs 6iK*pv\ fupra quod ffa- 
luitur tota reliqua machina hoc modo, vt T caput tubi, & | prima dorfi E'{ 
pars, fub dijim exponantur contra SoIcm,cuipercubum !ibuiimusfitadpa« 
f/rumacceffus. 

OFFICIA PARTIVM EXPLI- 

C A N T V R. 
CAPVT XXXI X. 

TAbub A Cchartam fuftinct:'tigillumE^totiusquaGinRrumenttdorfum 
agiriilludquecontinct: duoa(TcrcuIiGl,&MO,(& plurcsetiamfi lon- 
gitudotubiexigat,fieripoflunt) tubum ST, foraminibus Rreceptuin, 
adchartam J[*fa orthogonos fuftincnt,eandcroque amplitudineftiaobum- 
brant. Iugum V X Y Z,toti machinas elenandar aut dcprimcndac feruit; Qiiaa- 
docnimX vctfus < indinatur, tunc<yoluohis XY,adeoque tubiportio S, ne- 
ccflario deprimitur, contraque elcuatur T. Cum cnim rcftac V«, Vi> ca- 
dant infra tarigentcm Xi, per 2. j. necelfe eft vt X in n aut ^ peruenicnshu- 
roilict tubi initium ad S, cxaltct hncm adT.proptcreaquodX/&STfintlu 
aeapparallelar , & moueantur parallelos. Sramnum i*Ajurfulcit poftrcmasa 
dorfipartem L£ Valuulac dus rrvy^p^, tubo STimponendo 
ikcximendodtftinatarfunt: ab«c, cft fpccics Solisr* 
cllipcica-i, pcr tuburu in charc$riL# 
cxccpca-. 



COM. 



COMMODITAS ET VSVS HVIVS 

INSTRVMENTI. 
C A P V T X L. 

C vWU«ii»f«l«Utt»U.miD 0 tU 0 mi(Bs,«.BodiUrisi vfomfwiUmqoii. 

doSot in chartam K clarus * vad.quc imundi er pr*«C usrad» ™> * 
vtrum rofte fe habeat an fecus, oculus ^ Mang ^nTom did^ftas. 

„,, jm ilS!° C <luo. U iJeDs6 t S 0 U S .dKrram appropioquat.o hyberna. Tu- 
? Z rSc ioferrtur foraminibu. Q& H- . 6 u..me.er ST roued.8*- 

T„„r c vero & chaitam <fl,f intererit libera iotercapedo, taot. lc Ucet. 

dum almudineip bc.quocodem ? w *™^^^£wm***rt*h me- 
*eodtem..utceitc%^ 

*>^;^ 

cua: cft inter « & «; noueris Solem non ellipticnm , fed 
' «rcularera effe illo tempore. 

CAV- 
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& REFRACTIONES 

CAVTELiE. IN CONSTIT VENDO 

F V L C R O. 
C A P V T XLI. 

T\ Vobus maxim£ modis accidere potefl , vt Sol , ctim non eft, Elliptleus ta- 
menappareat. Altcrcum charta obictfa conum SoIjs radio- 
fum non retta fed obliquc abfcindic : id quod manifcfic ccrnitur.qua- 
do bol per rotunda foramina, in pauimenta templorum aut domorum defc< n- 
dit, in illorum e-nim fuperficie oblongus apparet; iriquod vitium procliuceft 
la^fi velchartafine tubo, vel tubus abfque chartafitmobihs; n nildicam, 
dirticillimum eflc hifce viis Solem in eodcmloco charrarretinere, aut ad ccrtam 
nabilcmcjue longitudinis diametrum reuocare: cuivicilTim errori & d ffi, uJ- 

ta«occurnturfacilhme,quandoalTcrculu S AC ad diamerumtubi STreftus 
engitur. 

Alter cumvicrorum vcl rtrumquc S & T, vcl altcrucrumS 
auc T, diamccro cubi S T, non ad rcttos fcd obliquos indicuran- 
gulosj auccumST.nonpcrccntra vicrorum^quxvitraalioquin iu- 
ftafiipponuntur) fedperlacerainccait: Solenim in eiufmodi cafibusor- 
dinaneinell.pfin declimt; vnde hifce fallaciiseft occurrcndum, rcda vitro- 
rum irr pofitionc, quz fit fi per vitrorum centra diametcr tubi ad rcftos tranf- 
eat,- Hoc autcm an fit nccnc , ipfadiligcns expericntia & fcdulu artificis indu- 
Itna docebit. 

Hisipfifmct fcodis in contrarium peccatur, vt Sol Ellipticns jh circufw 
deducatur; fi nimirum vtante» charta certa aliqua ol quitatc Solem 

cxcipit,covrgucdumdiamcter alticudiuisdiaiDctruajIongjtu- 
dinisexa:quet : aut dum vicra fimilitcr,vti priu*vd ad latcra So- 
Icm excipiunt, vel per ccntra quidem, fedobliquum 
hauriunt. Qtiicrrorcs.vtantearccntur.fitamcluitaquaai 
vitra ad diametrum tubi fintpcrpndicula- 
ritercre&a. 



QVO: 
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COE L E ST E S. 



QVOMODO EXCESSVS VEL DEFE- 

^CTVS DIAWETRORVM SOLARIVM 1N- 
quiracur, ia Minucis t* 1 i", I i 1'". 
C°A P V T XL II. 

OBitcrprscmonc6,cxccflum &defcclum efTe fubnominedu- 
pliciremvnam,porcioncmnimirum diametrifolarisjque. 
dicicur cxceflus, quia longicudo Solis, fuperac hac pacte alcii udi- 
ncm ciufdem j dicitur defc&us, quia alcicudo hac particula dcfi- 
cicalongicudine. 

Geomecriceergo, fic reuocatur ifte cxccflus veldefc&usadnienfu- 
ram certam, vtminuta,&c. n , 

Poftquamper accurataobfenaationcm longitudinem Solarem eiufq.ex- 
ceirumesnadus, quaere menfuram vtrifque communctr , ad fcnfum Jaitcm, 
alterna quadara detra&ione, per }. lio. quod opcra circini cito fit. Harc inuen- 
tamenfura metietur tam omncs & finguIasprio.es partes, quam ipfam totam 
longitudinem folarem,adeoquc & excdfum , & quotientem primum, & quo- 
ticntis,fiquod fuitrefiduum , per pronunc. 2. 1. 10. Igitur fi bac menfuracx- 
ceflum diuidas , % quantiratem in quotientem primum ducas, & rebdui primi 
quantitatcm addas produdo; habcbis totam Solis longitudincm in partibus 
raenfur* comuni xqualibus : atq; fic confhbir tam cxccfius , quam diametri fo- 
laris ad htv.c menfuram ratio diligentcr cft coaf.gnanda numeris.. 
In cxemploresmamfcfiafiet. 
Anno 1 6 1 4. 5. 



Mart. poft merid. tu 
Sol altus cflct gradu 



./V H-++H — 



C 

-t — 



3 



bol altus cuct graau , _ _ . , j £ ri a <~ 

vnum,longitudo«iusfuit AB, alcitudo C B, exctfTus idem atque dcfeflus AC, 
cuius proportionem ad ABin menfura vtrique commun. f.c.ndago. Extendo 
circinum ad intcruallu, AC, illud in ABabfcndoquot.es poflWendedo ycr- 
fus B; fi nil remanetiuxta B,ipfc txccflus cfl menfura commun.s : nam k .pfum 
fcmcl, longitudincm A B aliquoties fumptus mcnfu, at , vt m dato excn^o fe- 

X ics , eflq; ?roportio A B ad A C , vt 6. ad 1. & A C a d A B vt V. ad 6. At ver o 
eodem eViani vcfpcreSol in clcuatione duorum graduum , m.nutorum tn- 
einta lonaitudinefua A B, cxcelT.t fuammct altitud.ncm D B, mea A D , qua: 
fotam A.lfnon^que mctitur, fcdinEperucniens yndcc.es rcpl.catur.manen- 
Krcf.du 3 LB;quotienreergoii,notato; pcrrefiduum pr.mum EB,menfu- 
^bisexccfTum A Cin E vfque, non babita quoti numcr. ratione: pcr rcnduum 
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V* RETRACT IQftES 

JF B> menTarabis priorsm A F, in G vfq;, & per rcfiduum AG, menfiKabis GF* 
( & fic in infioitum) per N in ¥ vfque,quod quia re£ta G F seq; exhaurit ; ipfum 
dt menfuracommunis > &: menfurattam excefTum A D, quam re£hm DEat- 
qucrcdduum EB* Igiturcum menfuracommunis AG inexccflu ADrepe- 
naturquinquies,cxce(Tds vero AD in AE vndecies^erit excopofitionerationis 
per dcf.5.1.^. Eucl. AG in AE 55.1» refiduo aut EB.ift eft,in redta AF,reperietitr 
4«qua: addita ad A E,eflicient totam A B partium 59. qnaliu AG cft vna, quitiu 
ADeft>5>q<)3liu AEeft^^.qualiumEB eft^. Etficconftat proportio dcfecfcus 
ADad totam Longitudinem AB, hocmodot —* Qujbus habitis facillimam 
cftrcliquaabfolucrei&totamremin minutadeducere. 

Arichmecicefic: Aflumatur diametrus Solis fcrupulorum 34. iam 
perregulam proportionum, 

A B tota longitudo 6. excedit latitudinemij quanto>excedit longitudo 
54 >procl:bunt 5'* 

AB tota longitudo 5?. excedit atlitudinem partibus 5.; quotex ccdit lon- 
gttudo J4? prodibuot tgt ideft, 2,52'. 
Et Cic operaberis in omni cafu. 

Ftt&ioaem primis fcrtipulis adhaf rentcai, in fecanda (Ic rediges. N jrae- 
n&torem femperduccs ia 60. produ&um perdcnominatorcmdiuides. Vcin 
t* minutia. <J. 4. 60? produft lm 140. dmides per 6. 5c acquires 40". U z. 
miautta 59. 51. 6o?produ<5fcum 5120. pcr 5^9 diuifum exhibebit^ i".cum ad- 
Uin&a minutia . ex qua (i volcs }"\ clicics,co modo, quo fecunda. Sed vix cft 
nccefle. 

Dixi menfuram commanem fenflbilem efferliciendam, qux fufScit:nara 
ficri poteft, vt altitudo & Iongttudo Solis (i at incommenfurabilcs ; fieri potcft, 
vt ctiamGcommenfurabilcsfmt, tamcn rx pirte rei, difficulccr ipfum pun&u 
tangitti r, Ad praefeos autem negorium, latis cft, repcrifle naenfuram commu- 
ncm, quas fcnfibiliter non abcrra. 

Scd & hunc, menfurxcommunis eruends modum Clauianura, haud mi- 
nus cxpeditum quam ccrtum adiungo. 
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C OE LE ST ESl 9f 
Sit linea refta quatcnnque AB, diuifain partesxquales, fed valdeparua* 
emotcunque.vtputaioo. 150.&C. 

* Demde lonehudo Solis inucnta fit C D , defc dus lamud.ms fit ahas E F , 
ahV G H ; arplica longitudinemfupcr rccur* A B , & inuemcs przc.se partcs 
6 5 .hasnota. Apphca & E F , vcl G H ; & inuenies 19, plus mmus in EF, 
f- nG H, quibus habitis, peruenies, vtante, bcncficio Rcgul* proportto- 
num in cognitione minutor 6. £5, dat 19. quid 34 ? 6 5 , dat 7 1 - quid 34' ? &c. 

QVIBVS TEMPORIBVS CAPTANDVM 

SIT HOC PHiENOMENON, 
C A P V T X L 1 1 1. 

QVi vcru*& minmiedubium huiusexperientiaefenfumadiredefiderat, is 
fifi e r» r ouTt,r 3 d.umSohsdum horizontcm ftrmg.t aut v.cmus adhuc 
VC .l3tur, txcipiat : durat enim defeflus iftead fcxtum ,ad dcc.mum vfq; gradu 
&amnhus; fcnf.mpcfteacuanefc^o, hatamen .mm.nu.tur, vt ncquccum 
SohTafcenru neque cum eiufdcm defccnfu proporuonahtercrcfcat ,fcd quan- 
lo Sol vnum au?alterum gradum eleaation.s vd mmus et.am obt.net, notab,- 
fuer aunratur dcfcenfu, minuatur afccnfu. Vndequ. poft .0. exaltation.sSo- 
H gra B dum ad obferuandum accefferir, ex.ha admodum decremcnta repener, 
in tat-um,vt fi rei huius omnino ignarus cxtfleret, fidem fortafle non ha- 

berC A!i U dctiamalk.dqueanmtempusalioeftaceommodatius:CUmeniai 

tropici *quacorc finc muico minores , eodcro icamen cemporo 
in nfdemqucinquibus&illepoUsfuam penodum abfoluanc, 
fic vc Sol in illis cardius moueacur, qua circaaequinoaia; ,deo 
oeceflc cft, vc plus morar infumacdum fuum globum fupra ho- 
rizonccm eucbacin tropicis,quam insquacorc : exquo fit , vt ani- 
madue for omnia exaaiushic poflk abfoltrm , qua.U.c. Nam fcft.nat* obfer. 
ualals fepe funt immatur*, neq; immer.to fufpc fi*. Ad.uuatur h*c afcen- 
no3rdhas etiam cx inclinationc & obliqunate Sph*r«,h*c en.mahcub. fa- 

7 vt Sol m totos dies , aliquibus parallclis .mmorctur, & tamen vn grac u 
Wa hor izontcm promoueat ,non obftante m.gn.tud.nc parulldorum nec 
nuidouam iuuante parunate. In Sphxra namq; paralkla, arquator cum hot.ao- 

2 c ZZr\J fsol clhpfin patitur , tropicus caucn totus fupcrcn .net , & 
So p um patitur. OMiqSitas igitur vna cum .nsquahtate parallclorum ad 
bTnLmmaximevalet^ 
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9* REFRACTIONES 

QVOMODO EADEM SOLIS LONGI- 

TVDO RETINERI POSSIT, TOTO 
dic->, toco anno. 

CAPVTXLIV. 

A P cuii Jcm Jicm cademSolis longieudo venitfacile,fi ncque tubiapettio, 
■f* •lequjciiir.lcmabobieftacharuinterccdataliaremotio: ad eundem ve- 
roamium,(quod ego facere fcrmc foleo.) fi & diduaiotubi, &diftanti*a 
charta variatio fubiude acccdat. Quod vt meliusintclligatur ; fcicndum eft, 
obiecta cadcm tubo notabilitcr vtctuiora maioreoi & clariorem, remotiora 
minorem & obfcuriorcm fui fpeciem committere; item tlla longiorem ,hsc 
brcuiorcm ciufdem rcquirere diclu&ioncm j id quod & quotidiana cxperientia 
tefhtur, & raticnes dioptricce conuincunt : vndefit, fiuc tubo 3d obiedtum ac- 
ccdasjfmcobie&umad hunc.aliter ipfum aliterque elfc apericndum, fiintcr- 
ualli mutatio tanta fiat, quantam tubi vitra immota non fuftincnt. Cum igt- 
turconJhntipiuriumtiuncannorum cxpcrimcnto didicerim.candemtubia- 
perturam , cxtcris paribus, Solem eadem magnitudine non referrc tam hyeme 
qmmarfhte.fedhycmemaiorem confpici, a:rtareminorem; inde ftt difccflto- 
nem notabttcm citcfafhm, adcoqueSoIem hycmetcrrispropinqu-.orem^fta- 
te remotiorcm eflV. E quo necdfario ftt, vt fi longitudinem Solis eandem ve- 
lis in chartaretinerc, id compenfcs, tubodiducendo velcontrahendo, diftan- 
tia intcr ipfum & chartam ampltanda velcoarfhnda, doncc Solisfdiema ad 
eandcm longitudtncm in chartam incidat, quampra:fcriptadiamctcr circino 
examinataexigit. 

Signumaucem vdinarqualicacis diamccrorum, vel difpro- 
porcionisquamcubididuaioadobieftidiftanciamadipifcicur, 
tunc manifeftura eit, quando SoIaliuducobiec"rum confufum 
& malcfccundum marginespraecifum incbarcam cranfic; iohoc 
«oimcafu, diftantia vitrorumintubo.addu&uvcldiduau, velobieclitubiq; 
itcrcapcdo cft varianda acccflu aut reccffu , prout res poftulabit : atqui ip prx- 
fenti negotio ad obie&um ncquc appropinquare, ncque ab codem relcdcre 
hcet lcnltbilitcr; (quis cnim ad Solcm afccndet, aut ab codem dcfccndet ?) 
Sohcrgotubivariatiorcfbt. cx hisconfcquitur, caobiccla , quibus vnU 
catubi apcrcura, & dirtanciaeadcm ica fufficic, vc tnunde nihilo- 
minuscbreq^ucoculisauccharcajobiiciancur; non ica incer fefc 
ciTc di/fica , vc iilorum quancacunquc diftancia, amplicudinem., 

& po- 
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COELESTES. 



99 



& pocenciam illiusapercurae cxccdac, auc excefluslonginquio- 
ris obiefti valde magnus fic repucandus ; caetcris paribus, alia» enim, 
qus nimis diftarent pVaedfi & diflinda noB apparcrcnr. Vnde nonabfurdc 
dcducividetur, eorum fiderum quar figuram fuam mundiccr prx- 
cifamincharcamproiiciunc, eadenfecxiftencecubi diduftiono, 
tiiaroecrosvifuales diametrorumquc ad fofe proportioncs exa- 
tle cognofci poflo , id quod cgo in Vcnere, Iouc & So!e tentaui fspius, de 
quoaliasJatiHs; fecusaucem ficubi apercio, adexaaamalicuiusa- 
ftrifisuracionerocoufcqucndamcflccvarianda-,. 

Neque illorum fidcruma terradiftantiz fcnfibilitcrdifferrevideountur, 
qu3c diftioae eadem cubi apertura rcpraefentabuntur. 
4 Scd ex hac eadcm ctiam veritatc conuincctur, Solem hyeme muorcm « ap- 
parcre, quam «ftate. Itcm , homocentricorum tam > motuum «rcuto^ 
rum machinationes omnes corruere; contra vero ftabihn reuolationes tam 

haudobfcurumdeducc!ur(c 2 tcri S panbuO ^ erafin ; V ^^^ 

qu* valdehumilia ; qusnamque tubioculoapphciti extenfionem amphorem 

fuainent&dTftinaL 

s xXnt ; 1 tubum contraaum exigunt, vt fefe per dlum clare atq; p«- 
cfseWp cifinant,iUavtiquemukumdiftant: neque nullum forfitan exhac 
P^otenStque contradi tubi d.fferentia, fundamentum eruatur, tllorum difta- 

rentia eaTm Le infer tubididuaionem hyemalcm & «ft,ualemintcrcedit. 
tem cxea qua circul' folarishyemalis sftiualem antcced», fi eadem ap rt o tu- 
HnrobiqSe feruetur, eademque tubi a charta remotio.Vnde habet, quo .m P t- 
crafeduIiAftronomiexcurratinduftna. . 

DE INVESTIG ANDA HEFRACTIONIS 

SOLARIS QVANTITATE, 1N CERTA 
&definita menfura_». 
C A P V T .XIV. ' 

CVm Rcfra&o Solaris,de qua agimus, aliud nihil fit , quam AnguIUS 
reailtncus,qucm radius folaris incidentiq in direclum pro- 
traauj, vnacum radio Rcfraaionisadpunaumincidcnc^, in 





Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 




/*' REPRACTIONES 

planoRefra&ionisfacic,- idcircohuius anguli magnituelinem in gradl- 
bus&minutisexprimere, cflRcfradionis quantitatem in ccrca & notameo- 
fura patcfacerc. Quod vt faciam, aliquot vias in medium affcra m. 

VnusmodusefhfiquimbulisRefra&ionumab Auftonbus conftru&is 
vtatur, in quibus dstis Solis fupra horizontcm eleuationibus^exploratae iam ap- 
ponuntur R.t fra&iones. 

Vstellio quideml. io.prop.8.euulgauit Tabula r Rcf 3<5Honum Aerisad 
Aquam , ad Vitrum , & horum viciflTim ad fc & illum , &c. fcd nullas propo- 
fuit itiherisad Aerem aut Vapores; vndeex iilisadnoftramrem fubfidij niliil 
furaitur. 

TychoergoBrahc,videnshuius fcienti* ad res Aftronomicas nece/fita* 
tem,l.i. Progymn. pag.79. cx multorum annorum tlaboratis obferuationi- 
bus concinnatam Kcfraftionum Solarium Tabulam, per lingulos eleuatio- 
num fupra horizontem gradus , ad gradum 45. vfque protcnfjm, in luccm edi- 
dit. Sedcum ncqueipfam probatadiu cxpericntiapro quahbct locicuiufuisla- 
titudineadmittat: 

SucccffitloannesKeplcrusinParalip.c.^.prop.^. probf 2. pag.117. &/e- 
quentibus, magnoque laborc , & ftudio , vt apparet , Tabulas Tychonicas f ub 
incudem reuocauir. At ncquehas vbique Gcntium & locorum ,cum Refra- 
&ionibus concinerc,tcftantur crebra cxpcrimcata. Ingolftadianx cnim Refra- 
ftiones , vt cxcmpli cau(fa , aliquid certi afFeram , Tabulas iftas ordinaric cxcc- 
dunt. Cuiusrci euidcntiam fumehanc. Tycho Brahc vtiRafcaftionemho- 
rizontalemfemper eandcm & minutorura^ftatuitjitaetiam.EIlipfm illire- 
fpoodcntexn habet 5'. qualium Solis diametcr eft 30': arcjuicuidens eft Ellipfm 
horizontalemmaximc variabilem e(fe,pcr obfeniationes in Solc Elliptico, & 
hicallatas; euidcnsergoeft ,&&efra&ionem horizontalem mut3ri, namEl- 
lipfiseamfequitur, vtvmbraccrpus, & augetureum eaau£h,curnqueeaim- 
minuta, decicfat. Quod idcm de alns RcfraQionibus fupra horizontem cft 
fcnticndum , &c. Quid crgo faciendum ? Damnand* tabulae ? non 810. im- 
probandus ifloi um Viroru conatus? multo minus. crroi is ipfi argucndi ? haud- 
quaquam. N cq; enim mihi pcrfuadeo, induftriam Tychocicam, in obferuan- 
disR fra&ionibus tantodeuiaflc. Sed hoc totum , vt ipfimct etiammonent, 
adfcribcndum diucrfuati vaporum^alitcralitcrquc fcfc habentium in afiis atque 
aliisclimatis. Qmd crgo agcndum? negligcnda Rxfra&ionis cun? haudiu-* 
diio. Scdaut vtcndum iftis tabnlis, aut noux proloco quouiscondcndx,aut 
Rcfra&ionis quantitas modis aliisci ueoda. quorum aliquos nunc, cxpromacxn 
TychoBrahe,Progynon. pag 93.&94.duosafFcrt raodos,Primus,inquiu 
critpci Quadrantcm magnum Azimuthalcm,quifingulaminuta,cumfuisali- 
quoi s partibu$exhibi:ai;& vnacommode in vcrticali plano vndiq; conuolu- 
tus Azrmutlu fimul tDUHSD^ dubiapftcndar, &c Altcr 
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COE L ETS E S. f9f 
Altcr raodut , inquit idcm , ita adminiftretur : Per ioftnsmenium Armlt. 
lare maximum ( quale nobis m promptu , vbi Armilla conuofubilis, qux deelt- 
nationes menfurat, eft 10. pedum in diamctro ) curos «ts vtnnquc Poloi muiw 
aiexaatflim^ rcfoictt.firmatotn eiusmeditullioCylindro,&in circumlereii- 
tiacircumduais correfpondent.bus Pinnacidiis, obferucturSolis Dechnauo 
iuxta Solftitium seftiuum, idquc criara ab ortu einsvfque tti Meridtem, 8c detn- 
de vfque in occafum, in certa Alcitudine, qu* vbtquc vna beoehc.o alter.us in- 
ftrumenti.vtpotcQuadrantisveieiufcemodi, quod Solis eleuattonemdtligen- 

tcrmetiacur, aonocaoda veoit. Hiocper cognitaminnotafubhmuatesppa. 
reatcm Declinacionem , fcefr.aio inCircoloTtrtic.lt vna conftab.t. H w U- 
le qui&modosdeiode fuseperfequicur, quibusobferuandacalculisfub.gan- 
tur Sedhi modi ,penuriainftrumcntorum , vfus iocommduate, tcmpor» ia- 
ftun, calculi ignorantia, dtmctliorcs fiiot, qnam vt Tytoncm vel et.am re- 
bus Aftronomicis mcdiocritcr tindum , iuucot. Quarc ab| factt.orcs exqut- 

rcodi. .. _ ,. .„ 

Keolcrus exdaca fuperficiei Atmofphcricc altitudme , & Radiorum t« 
candemlSatiooc^eoa aggreftus eft./fed cx didis pa.am _ eft, ^eqttc Altt- 
tudinem fuperfic.ei iUiusautft*bilemautcognicaro, nequemcl.nactonemvl 
lam incadatam vcl notam cffe. Alw igitur excucienda quercus. 

REFRAGTIONEM SOLIS HORIZON- 

TALEM PER ECLIPSIN LVNJE CEN* 
sraleajHorizootalcna, inuenirc;. 

C A P V T XLVL 

QVandoSol&Lunacentrafuain eadem circuliceeleftismaximi , dnametro 
colSao cunecertum eft, abvrobrs terrens cono.ta obtubiLunaus 

Cl ' ,P %tl C L n tmo mSdiglobus tcrreftris conftituitur,omoesi«ipo P uii, 
• • 1"!rsJe%'Luratat?quampolisdcfcriptofubfuot,habencillocem- 

SorcTu^ 

CfJS>bus,abftrahedo ab vlla Refraa.ooe;iaccc en.m vtruroq; in hor.io- 
tve o quavc uq iV erfatu 

nrrhorlxontelilud totu adfcribcodum erit Rcf. a^ioo. ; facile aut eft tam Sohl 
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> REFRACTIONZS 

apud Tychonem ,Progym. pag. 80. & pag. 1:0. acquires Kcfra6Uonem tam 
Solis qnarn Lunae, abfque vllo alio caleule>, &c Scd quia tales Ecclipfcs & rarzr, 
nequefacilcin horizontequc Aftronomiaeftudiofusquifq; in fidct, fiunt; hinc 
exhoc u etiam medo calentibus Mathematicorum dcli icriis farisficri nonpo- 
teft. 111 i quidem, qui in Spharra rcfta habitant , fi ngulis nienfibus , fimile quid 
attentarepcTflunt, in plenilunio; tunccnim eadem contingcntcirca duoma- 
gnaluminaria; ncq;obftatcpin circuli maximidiamctro centiafuanoncollo- 
ccnt,oblatitudinem vidclicet I^unse; fufficitenim cj? in eodcm circuli maximt 
plano verfentur, quod planum , cum in Spharrare&a cum horizonte vero con- 
gruat,& horizonti fenfibili illius Spharraefcmper aequidiftet; manifcftumeft, 
finguhs menfibus,in aliquo faltem,illius Sphzrs loco,*hanc praxm exerceri pof- 
te. quod priuilegiumaliisSphaeraefitibus haudeft conceflum; neq;finemultis 
cautelisad vfum fubillisdeduci poteft. QMareali^rurfusineunds funtvir. 

Si prius tamen aliud commuac quo<idam,in fpcciem, offendiculu m amo- 
fttusfuero. 

SCRVPVLVS CONTRA DICTA ET 

DICENDA EXJMITVR, 
CAPVT XLVII. 

Vmcnim Refradtio, exdi<5Hs, fitangulus a linca Rcfra&ionig 
& incidcnciac incra diapli3num rcfra&iuuro protraftsu 

comprchcnfusadpunaumincidcncise: anjriiliis^utem nofter com- 
prcheadaturalincaRcfraclionis&ca qusexocuload locum verum punftiin 
S^lc vifibtliscducitur; & ficangulas hic ad pun<SumocuIi vidcntis tcrmine- 
tur ; impoflibile cft, vt Refra&ioncm afiequamur, etiamfi alterum iftum angu- 
lum vcnfiln.c indagemus. Nam quidangulo RcfrafHonis , cum angolohoc 
ocnli ? Rtfradionis angulus verticem fuum figtt in punfto incidentisr fcu Re- 
fia&ioais.cmuslocus, cx aflertis ,ignoratur ; iftcacuminatsr in oculutr. We 
fua Utcra ab acre vcrfus tcrram & oculum promittir ; hicab oculo, verfus ^crcm 
inicdumciicir. lllc, cum angulo ad verticem fibi oppofito^quetur,maior 
cflrpcnfi.l. i.EucUpam hic. Quare totus hic conatus fruftaneus < ft,cum 
Angulus Rctraftioms hilcc rationibus, nullo modoprodcat,cti3mfj cstcra. 
quacfita or.inia olnincantur. 

Vt, in adic&o fchcmate ABCD, Solis C, infra horizontem laccntis, ra* 
dius C D, incidat In v^porum fuperficiem refringcntcm, ad pundum D,a quo 
ih oculum A tcrrcn^ lupcrficici infiftemcm proccdat Rcfra<3ionis radius D A,. 
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qui SolisC, refraftc vifi, fit 
vltimus, idecque iaccnsin 
plano horizonus fenlibilis, 
protraausquein fuperfuie 
Sphatricara coeli folaris , ca- 
dat in punftum B,vtfiat 
angulus B D C, Rtfradio- 

nisanguload verticcm oppofitus, ideoquearqualU; maiorveroanguloB A C, 
per 16. 1. 1. Euclid. vnde etiamfi eundtm angulum B A C, viis pra:monftratis 
re&e perucftigem ,non tamen ideo angulum Refra&ionis folaris B D C> naw- 
cifcar, &c. Ergo planelabor ifte inanis vidctur. 

Rcfpondeo I> TychonemBrahe, AngulumBAC.proonguIoRe- 
fraaionis furopfiiTe, Progymn. partc I. pag.93. & fequentibus. Nequeyn- 
quamtameninfmuatfe.quodnonfitangulus Refraaionisfolans. Qgodigi- 
tur illi licet,mihi fas cft. 

Refpondeo 2. AngulumB AC,appellariR«fraaionisangulum,n& 
quia fit, in rigore , fed quia hic angulus fit ille , qui in coelo Rt fi aaionis angul* 
B D C correfpondeat ; Rcfraaio cnim Solem C, cxaltat, & facit ad oculum A, 
ipfum in plano Refraaionis, ( quod efi planum circuli vcrticalis, per vci um C, 
& 3 pparentemlocum Solis Btraduaum ) videri fub;anguk> B AC, qui pro- 
pterea Angulus Rcfraaionis eft; non formalitcr,fed • flkaiuc & finalittr. Nara 
Refraaionis angulus BDC, propter hunc eruendum, inquiritur ; fiergo hic 
abfqueilloinuentofciripoteft.finisbreuiorecompendiopoflidetur. 

Rcfpondco 3. Efle quidcm B D C angulum Refraftionis, 
io rc, maiorem angulo B AC, d jffcrenciam cameu racione fola, 
nonfenfu percipi, propcernimiaSolis a ccrra remocionem : ica 
vc laccra A C & D C , quafi aequalia , auc parallela vidcri queanc: 
cireuliq.cx cencris A & D, ad C vfq, defcnpci, fcnfu «qualcs, &c. 

Quodvtoftendam.. L T c v tr 1 

Pono femidiametrum terrae ad femidiametrum Solis cfle vt 2. ad 11. 
Pono fecundo , femidiametrum terrae ad femidiametrum Eccentnci Sobs 

cfie,vt i.aduoo. . 

Pono tertio, femidiametrum terr* efle roillianorum Germanicorum 

l6 °' Ponoquarto.obliquam vaporum horizontem obfidentinm.&adrefrin- 
gendum aprorum, craiTuiem cfle vt fummum , roilliariorum Germanicoruro, i 
x^z. quod eftlatus AD- 

P' Vndc 



U4 RETKACTJONES 

Vndc fcquitur diamctrum Solis C C , efles^o » milliariorum Germani- 
corum. 

Scmidiametrum B A, Eccentrici Solis, eflc mill.Germ. 103*000. 
AngulumveroR.efra#ionisB DC, rfTc. 31', 31", z"\ 51*". 

BAC 51,50.47»"- 

DCA — — — — 0,0 ,is >l9 .Ethocexccflu,o ,o ,15 . 39 .»<* 
cft,vnomilliariGcrminico,& t 5 0 -eiuriem, fuperat angulus BDC, angulura 
RAC; quam differcntiam ncquc tubo quidcm oprico potcntta? quantamuis 
extremx , dcprehendas. Item cum latus AB, fit miiliar. 141 ; DB vero 
1 o 3 1 8 5 8 ; erit A D, ad D B, vt 1. ad 7 i6j : fi igttur aut ex eodem centro duos 
circulos,quorum altcrius fcmidiameter fit 7^7. arqmlium partium; alterius 
ciufmodi partium yz6t ; atit fupereandera lineam , cx 3tnerfi$ centris, ad mu- 
tuuratamcninpertpheriiseorunde conta&um dcfcribas: nunquid autcircu- 
lorum.astarcaum, aut dcniq;femidiametroruradifcrimen aliquod fcnfus ol- 
ficiat? R.efra£tio igiturSolis horizontalis B DC, fi ponatur minutorum 31, 
SciisampJius,difcrimcn tamen fenfibile non parit* abaogulo B AC f cxloco 
obferuationisinuento. 

Quodfi, fampta Vaporum direfta fcu verticalis altitudo milliar. germ. 
h« ex quailla horizonulium craflitics , qu* eft milliar. 14 1. confurgit, angulos 
hofceBDC&B AC,fenfuxqualespermittit; quidfiet, fiSnperhciesRefra- 
ftoria, humilior mu!to'(vti probabiiiffime arbitramur c(Tj) cxifht? Quar-e 
facefTatfpcctofaquidem, fed ntmisfubtilis,ideoquc otiofaargutia, fcnositer 
inc*ptum,bonis auibus profequamur. 

REFRACTIONEM SOLAREM VERA 

ORTVS AVT OCCVBITVS HORA, F A- 
cillimeabfquecalculoerucro. 

CAPVT XLVIIL 

AD hocquatuor prarcxigo, 1. Lincam meridianam, nequehilurnquidem 
dcuiantcm. 2. Qundrantcm in gradusSc minutafaltcm prima exxSifli- 
wcdiuifuro. 3. Vcramortusa^toccafushoramcxcalculo minimcfallaoi, aut 
Quadraatc, Aftrolabio velfimilj horologico inftrumcnto fidclifljmo, &c. prat- 
fcicara. 4. Horolngiiimal ; quod Mechanicum, quod fcrupulahoraria fingu- 
laadamuffim indicet, fckoraa ita accuratc prrcurrat,vt vnodicnaturalicuro 
Solead Mcridianun rcduc^ptrfr&crcd^at, ncquc vnicum quiucm hor* feru- 
puluu a motu Solis diorno difcrc-pet. llxafh quidere , fcd non impotfibilia 



COELESTEf. 
scquire ; vtpote qus hic Ingotftadij, labore non nimis magno praftcmus.Ro- 
tula cnim indici fubkaa, fn.gula fpatiahoraria, in 60. «quales partes dtu.faha- 
bet,«cTicindexfcrupulahoratiafac.ie monfttat. Ponderaemm , augendavcl 
minuc nda funt, doBec cur.ui Solari, vnainduis teuolutio st quetur. qutbus cec- 

IOh3 Q!fa'ndoSolMeiidianumoccupat,id quod exlinc* Meridianainumbra- 
tionehaudjrgrecognofces.ftstuattir indtx ad horaro duodeciroaro Viualcro, 
Gcrroanicair, aut i 4 . Aftroncmicam : vel fihoiolcgifi quoddam fciothericu, 
probifliroumtan.cn, adfcrupula vfque diflinauro habcas,.IUidaltcruroMe- 
i h. n cum fccundum hoc aptabis,quoad vfquc Spl extraRcfraaiones fcnfibiles 

e* ftctrtum quando index Mcchanici horologtj m punclum or- 
tusaucoccatusfolaris prsecise pcruenerit; altituciinero Sohsfu- 
pra honzonte accuratifliroe Croul praedicto Quadrcnte Aftro- 
corotco furoes; ipfa.ro wit qusfna pio ille tcroporcrefracSlio. 

Quod ficoftendo. , . ,. . _ 

Arcus circult verticalis inter vcrum & apparcntcm loct.ro Sohs.nterce- Mf*a,i~ 
ptus, efl Refraaio Solaris j a.tqui Eleuatio Soiis , dum indcx Mcc hanicus pun- 
Clum verumorientis & occidcntisSolisdcugnat, Q^dranteacccptacftarcus^ ^ 
citculiVerticalisintcr veruro &apparcntcro Solislocum mterceptus; Hrgocit <Mt(immBm 
RefraaioSolaris.MaiorpatetpcrCap-pr^cedens. M.ner probatur. 

QuiaeleuatioSolisfuprahotixontcm,nih!lcftaliud,o.jan SoJts vifr Jcu sp- 

paremudiftantiaabnoiizontc^^^ 

vifi, fttidero qui eft pun^i incidentis fcu rcfoa.onis, & ve.us.dem qui tft 
punai vifibilis feu radiamis; h*c autem duo rtutcta, femper m vno & co- 
dcmplano necclTario repetiantur, vt cftenroro cap. u 2. & al.as ptffiih-ync- 
cclTe eft, dum Solis tocusvetus in horizonte ftatuitur.appatentcm incodcm 
verticaUcircoloineffe,quiperverum m 
rlanoRefraaionis inflt, & hoc flt foluro planu vcmcale : &e. vnde neceflar.o 
Larcum illuro qui in circ ulo ve rticali, ab apparet t Solis fupra horzontcm ele- 
uati loco,in hotiiom e vfq; pe. tingit.effe ftmu!& ch uationeSohs fupra faor zo- 
tc & fimul mtei vei u & ap parcntem Solis locuro interclucn lP roptf rca, quod .1- 
lius elcuationis tempore.Sol ex parterei , w mfwi ponatur. Jotus 

ereo arcus.quo Solfupra ho. izontr m confpicitur.durr, cunot ro tx partc rei oc- 
cupat. non vcritatiJedarparent^cfttribuendus.adccq.cR.fr.a.ont totus 
rranfcribcndus. Idquoderatdcroonftranduro. 

Ncquc dicas , hanc P.agroatiam olere al.qu.ci Mcckm.curo ; natti qut 
Mechanica arebt» pradicis fWofa vult, iseimtates &arccstn ae>e moluur. 
Vbt cffet Archimcdes, f Mcch. .ica td tantaro alritu J.re pf.u. ren eucx.flcnc 

p riroitu.? quod ipfeiuctf a tetur, Vb.Heromsrgrcg.pucma? vb.alio-uro ? 
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Itaqu-Mechanica alicna non funta Mithefi, dummodo ccrta. imotam 
Amtncccflarij, vtabfqueipfisfolidinilfiat. Et infigncs Muhematici femper 
aut ex Mcchanicis ali^uid cgrcgium in fpcculuionem traducunt ; aut cx Theo- 
na praruia, miracula Mechanica , non finc ftupore mortaiium, pateficiunt, &o 

REFRACTIONEM SOLIS HORIZON- 

TALEM SIVE PLENARiAM SVB APPA- 
rcncem orcusaucoccafus horamfacillimeiouc* 
ro, abfquc Calculo, 

CAPVT XLIX. 

PRsrequiro, vtantc, horologium Mechanicum, horam veram ortusaut 
occafuscogni&ara,lineam Meridianam , C^iadrantera horologiarium in 
fcrupulaeciam horaria accuratiffime claboratura, in quo linexhorarix etiaru 
translincam horizontalcm a!iquate«us, protcndantur ; cuius pariter Hmbus, 
gradus vnacum minutis exquifitc rcferat : quibuslnbitis; 

Horologium Mechanicumin tcmpus ortus autoccafus, Solts irrefra&i, 
mincante praecognitum, rotationcfua fu dcuolutum , abhoc temporc numera 
diligcntcreahorariafcrupula, quxpcrcurritiadexhorologij, dum Sol rcliqui 
fpatijadoccafum vfqueapparcntcmabfotuit; oam arcus in limbo qua- 
draacishifcefcrupulistcmporariisrcfpoadcns 3 cft Refra&io So- 
laris plcaaria^. Quam vt cxquifite nancifcaris : curforc in filo ad Solis locu 
in Zodiaco conftitutum , co vfquc promouebis vltra horizontalem Q^a- 
drantislincam, quoufquc ipfc inuenta, inter vcrum & apparcntcm occalum 
m©menta temporis exa&icomplcuerit ; quibus in fine promotionis, arcus 
Iimbiinterhorizonte«\& filum intcrccptus, oftendet quarficam Solis Refra- 
Aioncm. Qjodindepatet; quiaarcus iflcin Qjadrantcrepcrcus, rcipoudet 
arcai verticalis circuli intcr verum & apparcntem Solis locum i*tercepto:quod 
hinc manifefturn cft, quoniam ipfe z quiualct illi arcui , qucm horizon, & Vcr- 
ticalis pcr apparcntem Solis occidentis locum tradu3us,cx parallclo i Sole tiim 
dcfcriptoaufcrunt; exco, quod arcas illc refpondcac ninutis temporariis, i 
veroSo!isoccubitu,adapparente«i prxtcrlapfis. Luic p!enam Solis apparep" 
tcroccumbcntisR.cfradioncminucnimus, quod erat faciendum, Quod, fi 
porrolubrt cx his ipfis llcf.a&iouemcaUulo Aftronomico cliccrc, ld luud 
argrc ira cfltcics. 

Scrupulahoraria, atempor«vcrioccafusSo!aris, adapparentcm , lapfj ; 
reuo;a ad minuta i€quatoris, & hisrtfpondentcm qusrcincirculo Vmicali * 
■ arcuw, 
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COE LESTE S. i»7 
*rcum, q> i eru Rcfraftio. Exempla praiftica ex obferuationibus infigni in- 
duftrta fa&ta libenteryfFerreroJeti quiaintantiremomenti, nifi diu& frcquc- 
tieximineventilatj.atque confenttente praxt ftabilita, producerenonopor- 
tet ;cxalia ver6 parte, dc inftrumentorum exafta fabrica.atquehorologioiu 
fcio:hcricoriimrcaa-eclinatione,(qua:resjntamfubtili vfuad vnguem ha- 
beri dtbet , ideeque ardni laboris cft) ftilique conftituione «onflare dcbet ; 
tx aduerfo autem , nefcio qaam Kefraaiones noflrar a Tychonicis in ma- 
gnitudinedifcrepantiam, fatisnotabilem,&ordinaricquiden>,pr*feferunt; 
noluiadhuc in cxemplis promendis praecox, autintabuliscondendisprsceps 
haberi;fedfatiusefle duxi, Theoriam prjemitterc, roborandam atque eluci- 
dandam, fubfecuturis fuotempore , cx vfu ipfius dedudis exercitationtbus. 
Interim ctiam alij , ft«dio priuato periculum eorum quat dico, poflunt facere. 
Nuncexemplo feu rerofeu fifto, rcm dectarare, nihilobeft. 

Scrupulacrgohoraria, dum Sol a vero in apparentem horizontis locum 
peruadit , intet fluxerint 4'. quae ad arcus ;€quatoris ita reuoco. Vna hora co- 
tinetfcrupuIaoVjinjEquatore autem tempus horae refpondens eftgraduum 
15. qui dudi in <o.exhtbent minutajeo'. Perregulamigitur proportionum 
inuenio quot minuta ^ouatoris refpondeantfcrupulis horartis 4 , hoc modo; 
60, vnius Iior* , dant 900. in y€quatore, quid dant 4', horat ? prouenmnt 60 , 
idcftji. 0 Etficin reliquisfacics,&o , , . 

Iam huic ^quatoris arcui facile pcr Afcenfionum tabulas , iniienieturar- 
cus in Ediptica coafcendens.vel condefcendens, qut quado Sol ab iEquinoans 
notabiliterrecetTtt.adhibitu eft necefl_rius,vt peripfum in Refraatonis notitia 
veniamus; in viciniafuflicitipfa ^quatorisinueftigatapottto. Qu;einSpnc.- 
ra obliqua eft latus trianguli Sphxrici reftanguli,fubtcndcns aagulum reaum, 
ab arcu horizontis & Verticalis circuli, qut perapparcntem Solislocumincc- 
dar,comprehenfum; cuiuspromde quifitaquantitasemerget, fiangulusquc 
arcus iEquatoris aut Ediptic», (illequidcro cum Solin ^quinoa.isautpro- 
pc hie quando procul ab iis vctfatur.) ad horizontemfacit, prtusinuentus 
fuerit. Tunc enim tria nota dabuntur, arcus iEquatoris aut Eclipuc* , & duo 
ad horizontis peripheriara anguli,&c. 

In adicao fchematifmo planifpharrico , ortho- 
graphicc proicao, confidcat horizon in rcaam A B, 
Verticalisin CD.locus vetus Solisoccumbentisin 
Vcrticali CD iaccns, efto E, apparcnsfuprarcfra- 



&iF, quifenfim, dum Solex E, infrahorizontcm 
motu primo permc3t in Verticaicm GH.adlocum 
yerum K, intcrim refraaiSolis pppart nslocuspcr- 
tingit inhorizontem I; & fitarcuj lK.intcr lappa- 
rentero, & K, verutn Suhi locum iutcrciufus, quafna Solis Rxfraaio. Harcin- 

P 3 note- 



TT 
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•otefcit per triangttlura I E K, cuius E I cft arcus horirontis idtcr vemm & 
parentem Solis occumbentis locum imerceptus, EK,e(t portioparalleh diurni 
£ Sole tu«c dcfcripti, K I, eft arcus vcrticahs intcr Solis vcrum K, & apparentent 
bcumljtnterceptas. Iao\quh Sol eodem tempore cx verolocoE,in verum 
locum K defcendit,qaotxapparcntc F, inapparcntem I, pcrarcumaiu rcdu 
FOI; hincfit, vtfiMechanico horologiotempus FOI mcnfurem, habeam 
ctiam tempus arcus E K ; qui fi jfcquatoris, auc paralleli vicnai portio fii? rit, ea- 
pcditaeft praxis: nam daturangnlus EI Hrc&us,lEK anguluscomplcmcn- 
tialtitudinis poli, datur etiam latus E K, tx notosemporc; ergolatf re non pa- 
teftarcusRefra&ionisI K:hoc modo. Sinus totnsanguli refti EIK dat finum 
arcus EK, quid dathnus complementialtitudinis polaris, ideft finusaugcli 
IEK? &prodibitlatusIK,&c. quod ex datoquatuor fcrupulorum horario- 
rum tempore, facit o°, 3?', 37 30'". 

Quando autcm SqI paraltelum aliqucm ab-^Equatorefenfibiliter remo- 
tum peragrauerit, tunc arcus tcmporarius £ K in ^Equatorc inuentus, non pd- 
tcftaflumi pro iuftocalculo, quia licet ipfe rainutorum numero par fit , arcut 
parallcli percurfo, tamen qti3ntitate pai tiura exeedir, quod p^rjlicli fint circuli 
non maximi,& fic mfra&ionis arcusl K , iuflo maior inuenirctur , fi pro arcu 
parallcli circuli, acciperetur arcus ^Equatoris. Huic crgo raalo occurres , (i ar- 
«ui-£?quatoris,EK, (fecundum priorainucnto,) aflfumasvelcoafcendcntcm 
vclcondefccndcntem arcum in Ediptica , quem inuenies ex afcenfionibus vc- 
ri& apparentis locifbhwis, inhorizonte fiti. Quod ii ;llum Eclipticar arcunr, 
( qui fit in fchemate priorc refuropto E K, ) cognitum habcbis, faolcangulum 
IEK, qucmcum horizontc facir Ecliptica, indagabiscx notomax m*decti- 
nationis angulo, & arcubus ipfum comprchendi ntibu* , um ^Equaroris quam 
Eclipticaradhorizoatcmprotenfisjiciqucbeneficioaiccu!] num & dcfcenfio- 
num, &c. Vnde hnbito itioangulo 1 EK, erit vt antCj ftoms angulus rcfius ad 
I,arcus Elipticar E K, & anguluk 1 E K, qutrcoperationt vt pnus inftnuta,pra- 
dibitRefra&iolK,caquepIenaria, & quaroaior proillodie &fupcrficici At- 
inofphxrica? conltltutione prodirc non poifit. vt ex prarmifTis Lemmatis colll- 
gcrelicet. Si veroEclipticam, co quo didtum cft modo, prartcr ipfos -^q,ut- 
noftiorumdicsadhrbcrcplacucrit^calculum ab ommpcnituscrrorisfufpicio- 
»c,vcndicabis> &c. 

Catterum, vtantcinfinuoui, vera orms ant occafushora,exa&efcni po- 
lcft, **> Quadrantcinminuta horariailaborato, ita vrtxdiofo calculandi t&~ 
borcfupcrlcdcre, irrtiltumque temporis lucrari valcas, vni tali Quadrantifa;- 
brlcandoopctajVcUcinclaccurateimpcnba. Quodidcm dcgrandialiqiuoCy-* 
liudro, Aftrolabio, aut limili orgauo aflcucraucf iou 



1 

iiam- 

m 
pcnc 

iorii 

; 

1M< 



fiboc 




Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 



COE L ETS ES. 



i9? 



Ml 
hct 



M 

if 
,»a 
circd 
WH 
i,fitf 

Btt 

iSff- 

SIJUJS 

fctnfe 
fccfi" 



ifi> 



Moeetiamriotatum voluerim , locun* Soiii appirentem.proptcrR.- fra- 
-aionera qualem qualem , non dcfcribcrc lineam quae ci, qua locus verus deft- 
enat , aat limilis aut proportionalis cxtftat ; nam linca F O I , (1 rcfta eft, noo- 
quamtamen eft parallcla linex rcAx E K , fed femper eftlatustrapez.j 1F h.K, 
cuius latera F E 5c l K lunt inxqualia,propter Refradioncs inasqualcs. St vero 
cadcm lioca (quodfi-ripoteft) caruaefficitur,multominttsfimiliscritlme« 
EK, quse proicaaortbographicc,femper rcftacKiftir. 

Sciendum infuper eft, m Solts fupra hor;zontem eleuatione tripUcem 
pofle interuenirc dirferentiam . quia cum Sol magnitudine fenfibtlt pollcat, 
eiametroque fua, minuta minimum 30'. exacquet , altitudoetus fupra horifcO*T 
tem inftitui poteft, vel ad centrum Solis,vel ad fumroum, vel ad inttmum tpluts 
punSum, quodeft arcus circuli vorticalis cum circulifolanspetipheriacom- 
rnunisfcdio: fiadcentrumSolis; tunccentri Solaris locusvcrusdcbct ettein 
feorizonte, Sc tempus hinc enumeratum . donec locus centrt apparens tn ho« - 
«ontemappellat.dcbeturccntrofolari.ficut & FUfraftio inucnta: fiadjum- 
mum pun&ura ; tunc eius locus verusin horizonte prsnofcendus eit , & nmc 
tempusmcnfurandum, doncceiufdempunai locus apparcns tnhonzontem 
traducatur, quod tum fir.quando SoJ rlttmovidetur, & fuprema cms parslen- 
fibilem horizontem quafi contingit, tempusenimtioc, 8c refraftio ex eo cltci- 
ta,pertinct ad Solis fummitatcm: 1» adpunclum imum, horizontique proxt- 
tnum ; verusitidcm Ulius in horizonte locuseft pra:fciendus, atque ab illo mo- 
mento, fcrupula horaria confignanda.donecSolapparentcr .nc.ptatoccum- 
bcre,quod fitprimoipfiusad horizonteconta<au,hoc enim tempusavero hu- 
iusinfimipunai occubituadapparentem, mterlapfum, vna cum lua K>etra- 
&ione ex ipfo eruta, dcbttur iufiraa: Salis portioni, &c! 

Vndeneceuarium eft, verampundi cuiuslibet ex hifce, horam «rtiuam 
atqueocciduam prxnoflfcfiquidero Refraaionem cuiufuis abfqne errore per- 
fcrutariceftias. Etcnim, fi centro Solis vere^occumbente, altitudinem bohs 
centralem fupra horizontem obferues, habebisquidem ■R.eFraaionem centro 
debitam. non tamen continuoeam, qu ? dcbcturinfimz Sohsabfidt. Quam 
vt ilio teropore acquiras , fumenda eft Splis elcuatio, a radio cmfdem marginalt 

inferiore,noncentrali,&huice!ena^ 

infrahorizontemdeprefllo,qtMCcemro Solisin honzontcpofito, eft Solts ie- 
widiamcrcr,idcoqueminutoromminimum 15- & hoc totum conflatum , eric 
Kefradio limbi iolcrioria, 3cc fcd meliuscft, caro venari,dunQ Vere honzon- 
tem occupat. 

• Itcrum 





r u- — \ 

Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 



r 



m REF RACT IONES 

Iccrum, fi a tcmporc centri folaris vcreoccidcntis, aduertas fcrupti!a,ad 
yerum hmbi infenoris occafum elapfa x & ex iis R.cfradionem dci iu< s, prouc- 
nict ipfa dcbito multo minor, quia tempus hoc plus iuftoabbreuiatur ; nam 
quando Soliscentrum vcrein horizonteiacct, tunc abfisimaeiu(dem Sohs iam 
occubuit , & verus eius locus deprimitur infra horizontem 15'. minutis,quibus 
in-^Equatorcarcusrefpondcnsfacit23'. circiter,cuihoraria fcrupula x- 
quiualcnt. Vndc fecurius eft,vt ram horam pun&i cuiusiibct occidcntis anno- 
tafle, &interlabentia horaria fcrupulaadoccafum apparentcm animaduertc- 
rc, quam aliundc compcnfatiencs qua^ritare. Tamctfi crrorcm fenfibilem ad- 
jnitti haud opinor, fi quis tcmpus inter vcrum & apparentem centri folaris oc- 
cubitum interccdcns, vero&apparenti defcenfui tamfummiquam imi in So- 
lepun&ietiam applicet; credibilc cnim non eft,intantiIlamora,quafibimct 
fucceduntiftapun61:a,aut AtmofphserKfupcrficiem aut aliod quid notabiliter 
e(Tc variatum ; ita vt plufquam probabile fu,eandemcflcR.cfradionemirto- 
rumtrium pun&orum inhorizonte vcre iaccntium, eandem item arque vcl 
fupra vcl infi a cundcm conftitutorum ; cum incidentix (int exdem in fuperfi- 
cicmfc Atmofphaeram eandem,- &hocquidem plaumquc: namalitcr fifiat, 
Ellipfisipfametindicabit.. 

Plenaria crgo pun&i cuiuslibet in Solc Refra&'oeft, qmndohorizonti 
apparentcr; non plcnaria, quandois vcrcconiungitur. Haec habetur, fi veri 
coniunftionis tcmporc clcuatio apparcns eiufdem pun&i fupra hor z ontem 
accipitur ; illafitcropusinter veram&apparcntem coniun&ioncr^ cxa<3ean- 
notatur, & in arcum itquatoris conuc rcitur, atque huic compctcns in Edipti- 
ca cx afcenfionibus aut dcfcenfionibus arcus lndagatur ; tum demum in vcrti- 
cali dcbita IUfra&ioni portio apcritur. Q 

QVOMODO SVMMI, MEDII ET LNFE 

MI ORBITiE SOLARIS PVNCTI CVAl 
horizomc cam vcrus quam apparensconca- 
duscognofcacujL... 



C A P V T t. 



, Erus cuiuslibet pun&i conta&Hs clicitur vcl Arithmeticc» per calculunv 
• apud Aflronomos & pi^fcrtim Gnomonicosad datam polialtitudmcmi 
paffim inucnicndum , cx quantitatc arcuum diurnorum, &c. qucm nos proin- 
dc huc aftcrre fupcrfcdcmus: vcl G^ometncc, pa inftrumcuiu Mahanica,c 
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COE L E ST E S. ui' 
«uibus modo Quadrantem horologicum particularem,ad datam poli altitudi- 
nem pcr gradus & fcrupula horaria confiruauro, & in limbo fimihtcr in. minu- 
ta diuifum, fdigimus, cuius ope Veradidorum punfiorum in honzontc loca> . 
hocartificiorepericmus. . 

i. Curforem fcu granum in filo pendulum , traduc ad locum Sol.s tn Zo- 
diaco defcriptum , & fsc fuper lincam horizontalem reducito filura , oftcndct 
curfor verum locum & tempus centri folaris fub ortum & occalum. 

ji Idcmfiium, manentc Curforeinloco SolisaZodiacoacccpto,abho- 
rizontali linea verfus mtridianum Quadrantis latus rctrahc,donec m hrobo tot 
minuta inter horizontem & filum interfint, quot vifuahsfemidiameter Sohs 
com prchendit; & oftcndet Curfor tempus quo infimum Sohs punfium Iocum 
fuum verum cumhorizontcvnit. . 
• 3. Transfcr filum vltra lineam horizontalcmextrorfus.tantoarcuhmbi, 
quantum vifualis femidiamcter Sohsin ccelo fubtendit, & monftrab.tcuiior 
horam.quafuroroumSohspunaum verehorizontiinfidct. 

ApparensSolarispundicuiufcunquelocusvbiubi, nulio fciri potcltcai- 
eulo, eo quod Kefraaio ipfura gignat, qu* fola obieruatione fedula inno- 

tcfcnv , . _' c ' 

Infimum ergoSolis punaum horuontem tura attingtt.quando intcr So- 
lcm&ipfumnihilintercedit; quod obferuatur primo oculo hberofpeculan- 
busadiuto; z. tubo optico, vel Hcliofcopio colorato. 3. & omn.um accura- 
tiffimciotromimoncSolis, de quaprioribuscapitibus in captandaElI,pfi,d,- 
aum. IlliccnimcontaausSohs&horizontisitacla.^uad^nae.uvifuw 
cadlt.vtmeliuscxoptarenonpotris.^ , . . , . „x 
Ccnrruin Solis, libero oculo difficulter fat>s aduertuur , proptcrea , quoA 
SolinocuIo,fcrapcrfiguramcircularem vchementer aftjaet, roorcomniunv 
lucidoruro,Scc cuiuscauliam alibi afllgnamus. Hcl.ofcopiuro autcm colo- 
ratum.vel fpecularia csruiea aut viridia mu turo ad hanc rcm funt idonca. Iro - 
prmisvcr6intromiffio,dcquapauloauted. Xl mus 1 hicpra E fiat. Sedquomod. 
S locu difiinguerous ? nam Solinsquahter contraaus, in rocdio Alt.tudt- 
n s fu^ccntrum Son colIocat,fcd cxtra habet. Huc dd.gcns inpnm.s & difcre- 
u obfcruatori. oculus requiritur : deinde Macubr Solarcs , quibus Sol raro or- 
batur non paruro fubfidij arTcrent : « namque fi centrales fucnnt,oroncm 0« 
ro nino difficuUatem toUent : f, infra aut fuprwnagnam d.rea.oncm v.fui fub- 
SS vt fic a medio fenfibiliter haud hs ab.turus. luuer.t et.am alt.tu- 

d?n.n>Soli.infim.m^^ 

Sanm vfque teropus menfurarcj tanturo cniro m.niroum.rocduSol.sparsde- 
fceofu fuofub horizotcm infurait, quantum 15. mmuus, ad eundcm acce- 
iindo,&c § tt4 
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<*& R E FR A CTIO NB S 

Supremum SoKs pun&um eodemmcdo tra<5htur,quoinfimum,ocul# 
Itbero, per Heliofcopium,pcr icnmiffionem,&c* 

QJOMODO MAGNITVDO SOLIS AP- 

PARENS, ET ELEVATIO EIVSDEM S V. 
prahorizonccm addaca ifta puntta obferuccur. 

C A P V T* LL 

VArij funt modi, dc quibus alias ex inftituto, nunc Qjadrante modo di&o 
contenti (imus. Funtduo pinnaaidia,amboqae perforentur,foran>iai- 
busminutidtnfiispundorumindar, & lateriquadranusaequidiftanter ita infi- 
gantur, vtraiius folarispcvtraque tranfmiflT.is, lateri quadrantis arquidiflet. * 
ConusergoSolisradiofusybi adpinnacid?j fibi vicinions foramen pertigerit, 
ibidcm ob eius exilitatcm fuum verticem figet, Sc omnes radijmco mutua 
decuflatione fc&i, pofl tranfitum in contrarias partcs dttatabuntur , eritque co- 
nus euerfus re&oper omnia proportionalts, &in planam pinnacidij alterius 
fuperficiera, proiiciet bafin lucidam , qu* fitcirculus, (praefertim fi fuperficies 
ilHuspinnacidij terfa&alba,aut papyroinflratafuerit) circulo Solts peromnia 
proportionalis. Qjarc Ci fub meridicm, vbi Sol minimc Ellipricus apparet , i- 
pfum excepcris,altitudincm Solis,minimc truncatam rcp:nes hoc modo. Sum- 
ma bafeos in cono euerlo cxtreraitas, reprasfcntat Solis in cue 1 o abfi Jcro imam; 
infima,fummam : cleuacrgo quad antis latuscum pinnacidiis, donecfumma 
bafis ccntro congruit feu foramini pinnacidij , & tunc nota locum pcrpenciicu- 
K; moxdeprimepinnacidiacuni quadrantis latcre v vt ittfima bafts in foramc ca- 
dat & notalocu perpendiculi: ircus interduo pcrpendiculi loca interccptus,cft 
diametcr Solis. Eandem acquires , fi ad pinnacsdi j oculu appl ; ces, & Solis mar- 
ginesafpicias;perpcndiculiquefe&iones notes. SicpotcrisEllipfeosraagoku- 
dinem Soloquadranteabfquetuboexa&c vcnari: altitudocnim tanta nonap- 
parcbit, quanta Solis longitudo, fcd curca, pi o rationc Rcfra£i»onis. 

Eodem modoafTcqucriscleuationcm iftoruoi punftorum fuprahorizo- 
tcm. Njmfumraabafiscuerficoni, in faramcnaddu&a, tdductM* perpca» 
diculifc&ionecumlimbo C^jadrantisEIcuationcm imi Solislimbi;ima,fum~ 
mi ; centrum , ccntri, &c. qua: cadem afTcqwcris Solcm infpicien^o,&c. 

Q^iod (i SolarisConus eucrfus per foramcn anticumdeb literacciditia 
aducrfum poftici pinnacid>j parictcrn;autimagoSo!is Elliptica imligne&nc- 
bulosc in chartamilc pingitur; Qbfcuratocamcramjotam , ita vt 
fola fyrami* Sol itisacccfliuri habcat , & vidcbtf 
omnia luculcmiflSmc. 

RE- 
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REFRACTIONEM SOLIS QVAMVIS 

E X FLLIPSI ALIQVA V.NA CVM RE- 
freclicce cius ccrto pracccgniia^ , facilli- 
me clicero. 
C A P V T Ll l. 

CAv.fc cur tot RefracYicnem indagandi modos pratmifet im,pot'flima fuit, 
vt acquiratur vna aliqua tandim exr ct.mir a cun fiu Eiii} U Reru£tic. 
Cumcnim fit vt Ellipfis qt ecunquead EHif 6n quarrcurquous Refu 8ic El- 
Kpfin cat fTans', ad Refr:6itncro qu* tfluu Ellipfin pofiuiorcm , (cftcmm 
Eilipfis duaruir. Sol sextrcmiratum,fummir& infimaRdr*aan m , dii eren- 
tia.quafubLta.vtniillaciuniRtfraaionesdiffercntcs, ita nulla ElLpfcs.&c.) 
itali vafi mclvnamacuratiiHmam cumfua Ellit fi Rtff a a'onem na^i fueri- 
m us. pou i imus c x ipfa «inquam raoTce incagare Rtfrafiiones Sohs. omncs, in 
clcuatione ciufdcm (upia horizontcm quauis, ttmpore quohbet , latnudine 
loci quacunque, dummodo ElLpfin obleruaram etiam bobeamus.cu.us Re- 
fraaioncm quattimus. Sic cmm cogniti erunt trts termmi proportionum, kl- 
lipfis radicalisfeuconiugata >P ro primo, Rcfraaio ilh refpondcns profecun- 
do, & Eliipfis foltai ie cbfcruata, feu 01 ba , pro tertio ; cu.us proi ndc parentera 
fufcitarc cupimus, qui facile prodibir, fi uia prydiaa adfinr. Con.ur.aam fea 
coniueatam Ellipfin appello,qu*vnacum fua R-.fraaionecfiol.firuatattm- 
porc codcm ; viduam feu oibam , qua; fola, abfqye fua Rctuaioneeft cognita. 

IaExempJo. ( 

Anno 1616, 14. Noucmbr. Ellir fis Vcfpertina horizontalis fuit g, id eft, 
xo", qualium diameterSoIarisponiturj^. Occafushora vera,4, 31'. Appa- 
rens4,3s'.d.ffuentia 4'. Hu:us Refr*«io 3J /. 37". Qu«fi iuiufta effet, vt 
neque in horologio fciotbcrico , neque in Ellipfi notanda , neque in tem F ore 
fcmendo vhatc nus pctcatum eflct, Rad.cem fane con.ugatam adepti cffcmus, 
exquaaharumEllipfconrcfraaionts eiuercmus Proporticnum Rcgu!a,hoc 

iT '° d V, 4 o^idtft, 34o",c X hibcntRefraatoncm,39'. (donoeoim nuncfecu- 
i>) quam d.nt 4', 40", id cft, 247" ? proutnicnt 28,10, pro Rcfr 3 a.cnc El- 
hpfcoi phnariaroblcruata-, S< prcir bris i^horaappaientcdum Solho.izoa- 
umat?*nGit,6,n', 3o";vera^io', ... , ... 

S-d quia in tantis minutiis , facilevd horolcg.a , praefcrtim ceclmantia , 
„b ufficulutem decHnationis imienknd», & fiili rcae erigcndi , bneam 
«em mcridianatnad amuiT.m nonciicet.di, &c. vnoaut fefq* dctupulohora- 
r\ c hallncinantur, aut obfcruator tantllla tempor s n ora in difcnm.nar.do la- 
buur, aut limite EIHptico mfigoiendQ ddnq«it ; bir.cailaubacnus,cxcmpli 

Q^i ocuo- 
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REFRACTIONBS 

&docenJiciuflj. dit'i,non vt pro ftatfr radicibus qji«? vtatur, fedvnrdefta- 
tasipfcmcrTabricareaddifcat. Qu^s cgohucufquc, pro animi mci voto>&bo- 
no pablico litcrario, per occupationcs , crucre non potui. Intcrim tamen,fi 
Tychonicrcdimus, Cognitam Ellipfin cx iplius Refrnftionibus , vti in Sole 
Eliiptico dixi, h ibcmus. Nim ex R.efra<ftione horizontali depereunt ipfi ( te- 
ftce*iam Keplcroin ParaLpag.13:.) iSohsdiamctro 5 ,qualium ipfaelt 50'. Qja 
radicc (1 vtamur, inucnieraus,pro Ei!»pfeon diftcrcntia, diffsrentcs ctiam H.c- 
fra&ioncs. 

Et fic poflct tabula qusdam EHipfeon vniuerfalis pro toto orbe conftrui, 
a maxima Ellipfiadminimam, vfque, idcj leduplici via. Alteraex vn.i quadam 
Ellipfi radicali, per rcgulam proportionum via modotradita; vt EilipGs 5', dat 
R*fraftionem 34 ; quid du Ellipfis 1"? prodibunt 7". Qjid z"? 15". quid 
3"? 10". quid 4"? 27". quid 5"? 3 4". quid 6"> 40". quid 7"? $ff\ quid 8''? 
54". quii 9"? i',i".&:ficdeinceps;namhrccxemplitantumcauiri, ex alienis 
perftringo, deduSurus cx propriis, vbi otium & radiccs certas naftus fucro. 
akera via proccdcret, ex obferuationibus pra&icis , quibus quis fimul Ellipfin, 
fimul corrcfpondcntcm Refra&ioncm venaretur, a minima Ellipfi ad maxi- 
mam: quod vci opcrofius , ita haud paulo, meo quidem iudicio, fruduofius 
& fecurius forct. N lm hic planc cernerctur, an Ellipfes refraftionibus , 8c hx 
illis proportionales effent, &c. 

Dices, ad quid tantus in tam minutulis fudor ? videtur oleum&opera 
perdi. R.cfpondco, ex alUtis fatis conftarc pofle , fcientise huius omnimodam 
neceflitatcm: hrccnimres , non tantum MathematicosRccentioresinterfcfc 
vchamcntcr commifi:, vti cx Ty;honepa(Timconftat; verum etiam, abanti- 
quisncgh&a, crrores quamplunmos in Aftronomiam inuexit, quibuselimi- 
nandis, ctiam poftcritas dcfuiabit. Vfum autcm intcr carteros non vu^ga- 
re«, hunc feres, vt fi ad fi lcra obfjruan Ja, &c. te veiis accingere , Ellipfin fola- 
rempriusconfubs, vtex ca R?fraSioneminconftru&atabula>intelligas: vcl 
ex radicc prxhabita, pcr R^gulam proportionum vt modo docui, eruas : & fic 
pro i'lodiecius no:itiain obferuationibustuisfruaris. Alias profe&o, lapfibus 
Pllitts mducris, quas hac via vicunquccuitabis. 

Obiicies primo: proporcioncm Ellipfcon & R.cfra&ionum intcr fc, 
non videriftabilcm, proptcrca, quodUcripodic, vc fupcrior Solis pars magis 
comprimaturquaminfcrior,vt cxpcftentia comprobauit ; deinde quod infe- 
riorSolitpar^a quifiter cum r 'ipc r iorcquandoquercfring3tur,nihi!ominusta- 
ratO AltitudoSoHi $ Longiwidini non jcquetur, fcd multumccdat; prsterea 
quodrefrAdioe{Tcptfint>abfquevlt%omhiiloE(!ipfi, vt patct, quandoSoIia 
Zcnithclt po(uus;tunccnim Sol vndiqucxqualit«r rcfringitur, idcocjucElli- 
pli carct ; quonum altitudo bngitudioi squalis cft. 

Tan- 
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COELESTES. 
Tandem quod illud argumentum ex augmcnto & deeAmcnto mutuo 
■RefraaionisatqueEUipfeos defumptum, non conuincit. Eodem cn.m mo- 
do, probarentur Iodinationum anguli, angulift Refrac°tionum proport.ona- 
les, cum eadem argumentandi ratio atque efficaciailline promatur. Nam 
maior Refradio prouenit ex maiore Inclinatione , minor ex minore, nul- 
la ex nulla : cgo abfolme loquendo , vt fe habet Inchnatio ad .nchnauo- 
nem, ita R.efraa,oadR.efraaionem. C^ipd fi confequeotiam hanc natura <e- 
futar,quomodoAftronomusadmittetiftam? Maior EllipGs proucn-ic c 
Refraftione maiore, minor e minore, nulla ex nulla Ergo , vu 
Ellipfisad Ellipfin, ita Refraftioad Refraaioncm. non fequitur, 
inqaamhoc:quiaficripoteanihiloni^ 

fraaionem,quam EllipfisadEllipfin, etiamfimaiorma!orcmfequatur s &c. Ii- 
cut in Inclinatione aceidit : & alia multa cxempla fimilia afterr, poflent ex mo- 
tu,ex intenfione qualitatum.aoeremento & decretione lum.ms,&c. 

Kefpondeoi. H^cargumentapleraquenontantumproportioncm Ke- 
fraaionum ad Ellipfcs, fcd& ipfarum Refraaionum ord.nem,&Tabulasa 
Tychone confiitutas impetere. cum cnim ordo tabularum vnfformis& ta- 
bilis fcmper exiftat, Refraaiones autem , per di^a , difformes atque wftabil * 
impombile eft, proportionem inter Refraaiones &Tabulas exifterc. Igitur 
cum argumentum hoc in omni fenrcntia foluendum iit: 

Refpondeo u Omnino fieri, vt margo Solis fuperic-r plus rcfringatur 
inferiore; fed hoc neque ordinarium neque diu ficri , fed «tribuendum fi- 
' «uonsfuperfideiAtmofpharic»^^ 

imminuatuoidipfumetiamKefraaionicontmgere; hacfola d.fcrepaoti.m- 
muenicnte , quod & fuperficies Refringens , & perpend.cu lar» hnea mutcn- 
tur Nam quando fuperior Solisparsplusrefringnur mteriore.tuncfuperfi. 
dc vTJom non eft homocentrica terr*, fedoculo vutn.oreftmtcrjore 
nuconcauitatcquamfupcriore. Quod tamcn propornon. i tllipicos & Re- 
tVaaionis n.hilpenitus demit: vtperexperientias vnrorum fupraaalltas,vide- 

x q lic c t 

Refpondeo 3. Si cquafii fummi &infimi!imbi folaris rcfraaiocontin- 
eit.manctque nih lominus Ellipfis, ( quod cquidem me obferuaflc non mem,- 
n &anfieripofr.t,anceps hsrco;) fitidobante d.aamcaufiam, quod neq; 
?iencquedmcuenit,&inhoc cafu fuperficiej Rcfrmgens ad axem ocuh fu- 
»ra & X «qualem inclimationemfacit, habetqueformamfuperficc.quafi 
aTmKyhndticam,&c. qu* proinde ctiam Kefraaionem propo.t.one.mmutat; 
Soccafudiftcrentia Rcfraaionis fumi poteft velaccntroSolis,vcl I lon- 
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n * KEFKACTIONIS 
gittidine,&c.Scd rtdixi, hicafusrarifunt,&pferu^^ 

Rcfpondco^.. R.cfra£tionem in Zenithnon cfTefenfibilem. Dctnde 
ctiamfi eflbr, nihilominus tamen defe&um futurum in toto r ok areualirer, cu- 
iusproinde diameter minor effct futura , quam Solfs nonrcfra&i, & hunc dc- 
ftftum, non quidcm effc Ellipftn figura, fed cff 6tu ; deficit cnim Sol, f( d ia 
circulumminorcm^&c. & ficbcnepoteftrcuocariadEIlipfingencrahoii fcn- 
fuj flfc. 

Rcfpondco y. EHfpfioti augmenta & decremnra non procedere 
rationequadam ordmjta, fiait anguh incfinarionum,fed planr eo pro^fus mo- 
do prxcipitari circa hor z on-em, ficut angul» Refra&tonum , vnfle euidcns cfr, 
tacitisaliisrationibus, ipfas nataram&.fra<5tionum, non Ind nauonunumi- 
uru 

Ob iicics fecundo : etiam fidcturifhpropGrtio, tabula^tamen ex ca 
cudinon pofFe, propter Solis eccentricitatcm pouae vifuabm eiusdiamctrur» 
roaiorem & minorem conftituat, qua refiat, vt BUipfisiin rc cadf m, atqueex 
refradionc cadcm produfta,diuerfo tamen qt>antit>tis rxifia:, in Apogeoot 
PcrigeoSoIis. Quod (icoftenditur.Si imum Solis punfturphouzontcmappa- 
renterinfid^ns, tam in Perigeo, quara Apogeoeandem Atmofphirraf rempe- 
ricm, alntudinen ^ue reperiat, (quod fieri poffe&folere vixaudeat rcfragari 
quifpiam,) clarum eft eandem ipfius Kefrafiionem futuram: atEHipfis vtro- 
biq leeadem noneueniet, proptcrea quod Solin Apcgco minorcm,inPrrigeo 
maiorern circulimaximioccupctarcum ; & confcqaeincr (uprcmus Solisapex 
in Apogco vicinior fit horizonti, quam Pcrigco, cateris omnibus paribus; qua- 
re minor ctiam erit differentia Rcfradtionum ab imo&fummoSclis punSo 
proucnicntium in A pogeo, quam Perigeo : crgo minor ctiam EHipfo. Propor- 
tio ergo non procedit, & TabuIariuD corvftru&io vacillat>&c. 

Rcfpondeo I. Argumemum hocsquepugnarecontra quafuisR.** 
fra&ionura tabulasha&cnus a quibufuis procufas. llli enim au&ores,qui Ta- 
bulaj> Rxfradiionumcondiderunt, Solis eeccntricitatcra pcnitusdifTimuIarfct: 
vnde fi illorum Tabulis ipfa fcnfibiliternonofficit, ocqucnoftrisquidquam 
damni infcrrcpotcrit : aut fi nobis, & illis> In omni crgo fcntcntia ipfura eft 
folibcndum. 

Rcfpondco 2. Exiftafcrtipulofa Apogcr&Pcrigeicontcntionc,vc^ 
jitatcm vchcmcntcr cluccfccrc, nollian q; proportioneni folidiflime ftabilirJ. 
Nam ficutin PcrigcoSol m \\or apparens rnaiorcm fcilipfin, de 
in Apogro minor apparcn» oiiuorcm uauciicicur cx cadctYL» 
emnino Elefra&ione: ita maioris Ellipieo* Pcrigeas ad raaio* 
rcoa Soli j Fcrigci vilualenx diamecru cftcadcm proporrio, qb* 

miao* 
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C0ELE3T E S. uy 

miooris Ellipfeos Apogcae, ad rainorcm Solis Apogei diaroc- 
truro, fi Refradhocx cseccns omoibus paribus cadctt) ponacur^ : 
& ita plane oportet, ( t*ec alucr ficri poteft, ) ex data Kefra&ionum atque EIH- 
pfeon proportionc, ciufmodi Ellipfes proucnire. Et fic patet , quam verum 
veropulchre &vbiqucfempercondnar. 

HYPOTYPOSIS DICTORVM 

HACTENVS. 
C A P V T L 1 1 1. 

PLacet Ifiadetq innucem includcrc, &pteraquehucufqiML> 
d:ipucaca voico Diagrammace reprsefencaro. Qus vt melius 
intelligantur diligenter C u nt prxnotanda & retincnda fequentia. In prx- 
fentiSphasrae proit&ione; Mnea refta AB, cft H >nz>n; C D circulus ver- 
ticabs pnmarius j E F axis mund;, cleuatu&^jradibus 48, mm. 40 ; E polus ele- 
uatus,Fdepreffus;G Hsquator; IK Ecliptica; IL Tropicus Cancri; KM 
Tropicus Capicorni; A, Septentrio; \\> Meridies; C Zenith; D Nadir; N 
centrum&poii^irculi Mendiani ACB, quod reprxicntat infuper pun&uni 
vcri ortus& occafus? centrum denique totius Sphxzx , & omnium iaea circu- 
lorummaximofumj arcas CPD.C QJ>,& CKD, funt verticalescirculife- 
cundarij; AS, eft femperapparcutiummaxiaius ; BT, roaximus femperU- 
tentium : quibus ita praemiflis ; 

Si nulla refra&io eflct ra rerum natura, tunc Sol ineohorizontisloeo, 
qiiemapartereioccupat,fempcrappareret: verus aucem Solis in hori- vermhem 
zonte locus eft b,quem communis fe&io horizoncis cum eo pa- s**» toh *- 
rallelo,in quo SoIcubc verfacur,cfficic : vt, fiSol verfaturin primoCa ****** 
pricorni, parallelus erit K M, & eius cum borizont<" fedio V ; at fi Sol in princi- 
pioCaacri ex^ftat, locusinhorizontc veruseftX;ficinprincipio Arietifcvera 
Sol locum occupat in N quod eft communU feftio * quatoris & verticalis CD, 
cumHorizonte. 

At nunc data Rcfraftione eo quo defcripfimus modo,nece(Tarium cft,So- ^^ 4rem 
lera adhuc iofra horizontem in vicinia vaeatem,fupraeunden» vidcri,in iis cir- $ 9(ps i HUt , 
culis vcrucalibus,quoru communes cum borizonte fe&iones Sol Rcfradus in- 
fjdet,vel <j? odem recidit,inqbus illo teporc Sol re vera cxiftit. Ec fic appai es 
SoUsinHonzonccIocus,cftfeftiocirculo vcrcicali & honzonti 




Q^c* 
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/// REFRACTIONES 
Qjex y arietis in P: & fic inCapricorno obcinebic aroplicudine ta or- 
tiuam quam occiduam RN tufto minorera,defettu RVj ficin 69 
vcrfans habebiccandemNQmfto roaiore,exceflu C^X> m Anccc 




■ 



veroconftitutus, vbi omni prorfus amplicudine deftituidebe*» 

rct,acq"iriceandem N P : Quod liSoI vcrcfitinortuarqutno&iali, qui> 
inrUtoG.licmatercK.'rtu!,( vtcxoia'mi(Tisin»tiocapitiscon(lat ) per pun&unr 
N; ipfc confptcieturanobisinJl fupr» horizontc AB, &eodemmomentov 
carteris piribus.ab Antipodibus nofbis in e infra cundcm ; & vniuerfim omncs 1 
tcrricolse, q«i iub codcm mcridiano ACBD habkant, iiuc P-ctixci^q^altfs fub» 

C&x 
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C OE L E S T E S. 
C & ? ; fiue Anrjeci, quales fub C & H ; feu denique Antipodes , qualcs fub C & 
D.-eodemtemporismomcnto, fiSolcxparte rei in N vero ortus & occafus 
punfto exiftit , adeccW vcrum ortus & occafus pundum occupat , .pluro So- 
km cxt.a illud pundt: m vidcnt , fupra fuum horizontcm, m arcu per Z«uh 
lorum & centrum Solis traicdo, quales reprafcntantur pcr rcaas CN& £1N, 
&rcpr X ictnaripofilntpcrcrNc\LN,alia5qucinrA.mcrasenngel^ 
punaisadcentruroNdcmiflas , qu* diflant integro qu a dramc 3 bN-omis& 
occafus veri punfto; in quo promdc vcrfantcm Solcm ccntuer. pcfTunt. Quod 
autem verus ortus & occafus rc^ e pofllt rcpnrfentari pcr vmcum pundum N, 
ouod nunc quidcro cirtuli ACBD fit centtum, inde patet,quon.am oculus m 
al.erutromcndianipolocotlocatus, fl in oppofitum mtendar, vtruroqucpo- 
lum vna cum axc in vnicum pundum proiiciat,qualecftm propofuoN , quod 
fimul reprafcntat polos & axero meridiani , fimul d.amet. u vcrt.cahs pr.roar.,, 
jS q uatoris,&Honzomi<,&c. Exquibusrcacintellrd.s, fcqmtur 

l Si eadem vaporum difpcfitio vbiqueponatur,Solem VCrum aequi- 
coaii pundum N occupantem in circelloquodaro vcl potius 
fupcrficiei Sph«ic«poreionc,^Pi,&c.circumcirca fimul vi- 

fumiriab i>s,qui roeridiano ACBDfubfunt,cum in folo taroen 
ounaoN,locumverurohabeat,apparenremtarehqu.spuna.s4 P,e,&c. _ 

Sequitur z; Solero,duminpunaoNexiftit, fimul totum hemi- 
fnhenumvapiduro^Percfraaeimplcrc^cxeoquodoroncs.jpopu- 
Srjalterutra a mcridiano ACB D d.fcrctalub.tant, e„»de« con- 
ftSnt & quidcm inaliaaliaque fupra horlzontcmiuum ckuat.cnc ; proal.a- 
a r C ^ S.cutfpeculumtotumSolcmv- 
b uu« recipit,fcd cuilibet ocuload certaro partero rcdd.t, &c- 
^lSBi Intcromnespopulos, q u.Solemhocmodocon . 
temp lantur ab illis folis Solem confpta in vero loco, qurbus* 
inZenith exiftitexparterei; licetquo adfenfum alus emma veroloco 

trum veraccm dir "< ii " «"«l" 

minus autc.n .llos , auo nugiullu.. f>»» v „ fatur . 
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MEFRJCTIONES 
^caufacdiucrncasAtnaofphscrx, indiucrfis locisobdiucrficatcm 

obliquicatis Sphcer^. Equo mirum non efl: , (1 primi iftarum rerum arti- 
ficcsaut fecum ipfi , nn cum aliis in obferuando difcordarunt; ncque enimali- 
ter fieri poteft ob refra&ionis quantitatcm inftabilem; qua: proinde nifi pcr 
hoc phoeaomeno» aut aliunde cognofcatur, facit vt zquino&ium circa hori- 
zontem fieri folitum, tuto indagari non pofllt. 

Scquitur 6. Ficri benc pofle, ( & admodum probabile eft ) an ni fo- 
larisquaocicate, candcmprorfus & inuariabilem cfTe, oraaera- 
queciusrciinaequalicacera huicphatnomenoaccribucndam. 

Scquitur 7. Iis Solisqui iEquacori fubfunc, aroplicudioesor- 
ttuas&occiduascrr.oribus minusobnoxias dcccrmioari afide- 
ribusoricncibus& cadencibus; caeceris vcro vcrinqucreccdcnci- 
buseafdcmdiuaricari; vnde, 

Confequcnsfit, SL Soleciwa eodem veri orcus & occafus pun- 
(ko vcruncem,diftrahi fimulad polum ar^icum,fimuladantar- 
fticuro, fimuIadZenich^fimuI adNadirmagis & minus, proac 
rnaior vcl minor eft Sphaerse obliquicas in Auftrum velBoroam. 
ScribitloannwKeplcrusin Paralip. c.+.n. 8. pag.137.Sc 11.9. pag.ijpjSolisrcfra- 
&ione aliquado iuGermania vifam effe duobus gradibus maiore,& ex obfcrua- 
tioneBitiuicaanno r^7.24.Ianuarij,infeptctrioneadaIcitudin6poIi 76 gra- 
cluumfa<5ta,dcducu candemonftrofamfanecontigiflegraduu 4. ficaliquanto 
plus, eo quod dicbus 14. minimum Solem debito citius confpcxennt ; c quibus, 

Scquitur 9. Ficri poflTc,vcampiicudo orciua maiorficiudo i 3. 
gradibus,e quobabcsco maiore ccmporis ancicipacionem coa- 
tingcrc, quo Sphffra obliquior cxciccric : vndcj 

Ficripoccft io> noncancum vcSolcodem dicciciusoriacur 
debito,id g> confpicttur in circulo horario HyF^quando Sol pat aileium aequi- 
no&iaIisdclcribit;tumcnim Soli:;y conflicutus in horizontispun&oPappa- 
rct,adcoq, horam fcxtain indicat lua pr«dcntia,nondum t3mcn in ENF, hora- 
riofcxtaccollocatus: verum eciam dicbusinccgris anccucrcac; dcfcri- 
bcntc cnim Solc parallclu 9 1, xquinoftiu oftendcc armilla , dum Sol in * pcruc- 
ncrit ; cflaut e N minor,quam eaportio Eclipticx^quacabN & x, loco Solis in- 
tcrcipirur, fi crgos N fhtuarnus voiasgraJuscrit x N duorfiaut trium,& ficjf- 
^uino&iu rcru,ivifoanccu.rtctur vno,duob f tribufue diebus, &c. AS, cft cir- 
culusmaximusfcmpcrappirrntiu^c^ 

in A,minimcin S, & rn pun&isad hocfitisrninus,adiIIud vergcntibus , magis; 
Ilt i*c oroacs circuli obiiqui fc habtnt; c quo liquct quoraodo fonna pcrfe&am 

cvrculi 
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COELESTES\ 



HaTOjttant;mlecuTOhuiuicirculiA S,cx F orrigitur* Uccar.srchoriio 



tem.rcfradkus folu tangcns in punao Y: fimilia hunt ctrca B T max:mu fempe* 
l a tcntu,i P fcenimRcfr a aioncafccndit,&'fccathori2«ntc/ncu,sloiu(ucccd|t 

femper latens Zu: fictota portio YCZY.hemifphsriomaior.txaltamnn hon- 
2 ontcrfque,&infingulispun6is,prxtctCvcrticaIerefnrgitur,vnden©nnJb 1 l 

fubfidit, infieuramaliquomodoSpha-roidahm. - • • 

Cetera fparfim dida aut non difla.a rei u hat u fludiofo factle appltcabun- 
turhuic figurs,aut tx eadcfatis ptompte erucntur, quaha tfle poflcnt lequetta 

COROLLARIA PRACTICA, 

C A P V T L 1 V. 

Q Ciasvelim.Lttfor amice, mehocloco.neq^Analemmatisflruauraautv- 
O" fom cx inft>tuto,pro ca cjintcndo breuitatc,(Corellar,a en.m do ) vcllc do- 
cere; qux ambo fuppono potius,a P ud Clauiu pafllm & at.os rcpcnenda: neque 
meum diagramma hk pofnu.eoaffumercvt in praxi tllud.ad ca qua hquuntur 
inueniendl adh.beas .multocnim eiaborat flimnm & magnuetutW, elfeo- 
portet : fed vt cx hoc docedi tantum , & excmphqnoctammodo gratta adduflo, 
addifcas, oua vta & arte, quibufq; datis & P r*cc g nitis, ,n cotum qus tn hoc ne- 
cotio ignoras cognitione fit deueniendu ; vnde ficut ,n cxcmphs vcntas ncn 
Luiritur.itaegoneq^ 

z-ontale A B, non difcrcui , aut pro vc, o tantum honzcme dc puu u. , icd moco 
pro vero, feu rationali, modopro fenfibth; pro re v.dcl.cct nata & matenafub- 
itfia. Caufl* hwut rci mnt ha ; quod duo ifti ^ hc.t.zontcs rcip^u firmsrr cr.t, 
a fe infcnfibilitcr d ftet, minutis nimiru fecundis 9. refpeau Sohs & c celt folat 
minutisprimisttibus.irciter.quofit.vtfiSolccntrofuohonzonter^ 

infidcat , ^duodecim fcmper minuta fupra fenfibtle exporrtgat ; adecq; fenf H v- 
tumq;fcrr p, r occupet. Dcinde quod Afttonom. ahas exqutufllm , tn praSt; 
Sfe c 2« & innrumentis Mechanicis.tftam fenfibths & naturahs hor^onns d,£ 

paffim eft vidcr, Tlnde quod in hoc paruo fchcmattfmo.abfqi hnearum & ht- 
ferarum coof.fione, fupra verfihorizontem , AB.fenfibil. m ronpoto.ffcmdc^ 
fignarc:vndc conueniens crat.vt hic vn.cus AB,v»ccm vtrmlq; fufhceret. Hifce 
igiturperccptis,adCorol)ariaacccd-mus. 
B C0K0LLAK1VM L 

EX HABITA RtFRACTIONE EI AMPLITVDI- 
*c orciua aut occidua vifa,verurn Sohsiocuro 10 Zodiacoaf- 
figoare, bcoeficio dati fchei atis per rnodum Ana- 
lcrr... isatfun&ptii 

R x Da* 



Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 



122 REFRACT IONES 

Data fitrcfra&io,exempli cauffa, duorura graduum , Amplitudoortuia 
inuentain horizonte AB fitNv. Age perterminurw v, & Zenith Qatquc Na- 
dir Dt&rcum vcrticalcm C v D, qui fecct paralielum horizonti YZ, duobus gra- 
dibus,fecundum datam rcfradtionera infra horizomem deprcflum.inpundo 
£i eritquearcus Refra&ioduorum graduum, & pun&um | locus Solis vc- 
rus, tcmporc ortus autoccafus; Circului ergoo^7r, -^quatori parailelusdu- 
£his, fccabit Eclipticam K I in pun&c* , quod oftendet fignum, vna cum gradu 
in quoSol verfatur ; fi tamenparallcliaequatorisG H, Zodiaco ILKM vtrin- 
que, morc folito, fuirint infcripti , aut faltem in Eclipticain FK punctim 
incifi. 

C0R0LLAR1VM 11 

EX REFR ACTIONE ET VERO SOLIS LOCO, 
inZodiacocognicis, Amplicudincm orciuam auc 
occiduam indagaro. 

Sitrefra&io dataplenaria duorum graduum; numera in rcfumpto fche- 
mate ex N , Veri ortus pun&o , verfus D, in linea Verticalis vcri N D ad g vf- 
que, finum duorum graduum Refra&ionis data:,&3geparallelum YZ horU 
zonti AB; locus Solis in Eciiptica cognitui fit per quem a&usiEquatori 
parallelus ow, fecabit parallclum horizontis YZ in iam Verticalis arcus 
per £ aftus, fecabit horizontem in v , eritque refta N v Amplitudo ortiua , vel 
potius arcus, cuius ipfa eft finus,quem arcum c G,vel K D, habebis, fi pcr v agas 
pirallelam rcftam K<r ad verttcalem primarium CDj vel pcrpendicularera e* 
pundto v adhorizontem AJ3. 

C0R0LLAR1VM III. 

EX AMPLITVDINE ORTIVA AVT OCCIDVA 
vifa, & ioco Solis vcro in Zodiaco cogoicis, Refra- 
ionem plcnanam eliccro. 

Sit Amplittiilo vifa Nv, graduumcxcmpiicauiTa^; defcribeper pun*5iu 
¥ $ Vcrticalesn arcura C v D, locus Solis vcrus in Zodiaco cognitus fir ^ ; dcrr.it- 
tc pcripfum lincam rcttam tt^o, asquinodiali HG parallclam, hxciinea crit 
parallclusSolis, illodic ab co h m defcriptus vcl defcribendus, qui fccabit Vcr- 
ticalcm arcum CvD,in punfto £; igitur v%c(\ R^efraftionis qvutnins, quani 
dctcrminabit tibi in numcrisai #us A Y, vclB Z abfciiTus a parallcL hoi izon- 
ti linca YZ, pcr£tradu£U. 

Horum 



1(111 



COE L E ST E 5. 
Horum autem trium , duo quaelibet prasno 



u 



poiTi 



unt; ex 



nven 



B3 

3tt 



bus, AftroUbio,Qu a drantc,&fimtlibQ$jlocusSoli^exArmillis,Auv l V:;tod 1 
ortiua aut occidua vifa; cx Ellipfi nuedcfeauSolisRetraAio: vtnildicamde 
aliis modis, iam antc paffim iniinuatis. 

COROLLARIVM IV. 
EX A MPLITVDINE ORTIVA VISA SIVE 
apparente, & ccmporcanticipato cognitis, Rc- 
fra&ionem vcnari. 
Kafumptis prioribus. Sit Amplitudo ortiuaapparensN v; age per pun- 
ftura y, & ambos polos E&F,arcumcirculihorarijEvF,qu.feca«it Aqui- 
noaialem H G in r , ab hoc punfto verfus H , numera tempus antic.patum 
iam ante aliunde cognitum vel in gradibus eorumque minutis , vel i» horarum 
partibu$,& earum fcrupulis fexagcfimis,8cc. cj> tempus fit m prsfentia r v >n A- 
quatore, graduu duoru, id eft, fcrupulorfi horarioru oao.qui dant - hors cum 
1 ' Per u & polos Eatque F ducatur arcus horarius E . F, qui fecabit Vertica- 
lemcirculumODperterminum.apparentisamplitudinis ortiuatraduaa,m 
$,eritque gv,idcft,arcus AY refraaioqusfita. 

COROLLARIVM V. 
IX LOCO SOLIS IN ZODIACO ET TEMPO- 
rcanticipato cognitis, Amplitudincm ortiuara verara & 
apparcntcra,earuroq; dirTcrcntiam,necnon locum 
Solis verum in fuo parallelo atque Refra- 
tlionera cognofcere-?. 
Tempus anticipatum hoc loco nihil eft aliud, qua illamoratemporis, qua 
Sol citius in horizontem emicat mane, autferius dcfcend» vcfperi, quam dcbe- 

fSur quahora Solborizomem vercfubeat & ex paralleli$d,urn,sidem enam 
conftat, exeorum cum horizontcfcaioaibus: quiaveiooropter Refraa.o- 
nem d deb ito citius quotidie fit, & in puntts ahenu; idcrco oportethunc 
cont aum h cireulo horario , qui fit hor S 6. vic.nior, & ab ho« i n. ^remot.or 
^mnarere ouim fit ex parte rei. Hoc autem cognofci poteft .fto modo. 
sTJZ ocTsoi^Jsln Zodiaco.quifitexemplicauffa^.&rcrl-n 
ducatur paulklus ^quaiori deindeper ptfta gparem Sohs orien- 
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RBFRACTlONlS 

tis Mgatur Verticalis circul' OD, qui fccabit * o in £ p £ ergo & * duai fiorarij 
EvF & E|F, intercipicnt in paralltlo7ro Anticipationcm teraporis |<p; curn 
ergo ex vmbris horologiorum folarium ,oftendatur cuius horse circulu* iu EfF, 
fcitur etiam per arcum ^cp/id eft, v r, fiue # 4"( qui per paralldas <p ^ & t/^ h*- 
betur ) cognitum , & ablatum, qwalis fit E£ F. vei fic ; pcr iurtum horologium 
Mcchanicum, aut clepfydram,ad Solis irrefraAi motum diurnum iuflifTjmc 
accommodata, fcio tcmporcoricntis Solisin y, ipfum adhuc vcrfari in| cuiuf 
horarium circulum E|F in quo Sol vereexiftit, indicat& nominat mihi imc- 
chanicum horologiimi, ficut horarium E*£ perv, locum Solis apparentem 
tradu£fcum, oflendit rnihi vmbra ftili horologi jrij, &c. 

SitergoSolisIocusvcrus^.ducperipfum paralielum diurnum, ^uifccet 
horarium ortus appar entis in pundo Q , ab hoc, oumera tempus Anticipatum 
in | yfque, qui eft locus verus Solis temporc apparentis ortus,per horam a Me- 
chanicohorologto, cum Soleambuhnte , indicatam cognitus : nam Verticalis 
circulus C£ D, dabit Amplitudrnem ortiuam apparentem Nr, at parallelus 
7ro> vbihorizontcm fecatin vcram N c*s diffcrcntiam vtriufquehorizon>i:* 
fegmento vajrcfra&iocrit £v. 

COROLLARIVM VI. 
EX REFRACTIONE ET PVNCTO ORT?S 
apparcncis daco, cerapus Ancidpacum^ 
cognolccrc^. 

Sitrefra&iodata v£,& pun&umortus apparens v; per qnod agatur ho, 
mius circulus EvF, & per |, fimiliter E£F, & paralleius «£«r,ciiius por- 
tio ^eftanticipatum tempus/quo Solaveroloco &ifiapplrcmcm *> citius 
profiht. cuiiiaddaatempus <p#u,inter hor*rium E*<pF apparcnti ortui debi- 
tum, & E«-F ortui vcro deftinatum , intcrccdens, habcbis totum tempu^c^ 
intra duo vera Solis loca £ &: u> conclufum , £ quideu* , qua^do horizun. 
tcm Sol apparcntcr occupat in v fub horario EvF, vcic m ? iub horjrio 
E£F;*autem, quando horirontcm verc tenct in e>, fub hurario E«F> 
apparentcr autem fupra ipfum in ilio Rcfradiouis pundo. Et 
hiacctiam patct, cum horarium, qui pcrapparc n>em So- 
lis in horizonte locum rraiicitur, fempcrintcr 
duos vcrfari,qui per vcra Solu loca & 
w, trankanr , &c. 
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rCOEL P.S TBS. 
COROLLARIVM VII. 



itf 



IX HORA SEV HORARIO ORTVS OCCA- 



ifu< 



ioco Solis m Eclipcica fcu 



ipparencis, lcemq 
parallclo diurno cogaicis; Locum Solisvcrum» 
quem inilloparallclooccupac, iccmquc 
horam varam , nec non Rcfra6ho- 
nem eruero. 

Sittamtocusapparensv, qua^circulushorariusEvF.^er vmbram a fti- 
1o Sciotherico proicfiam , &c.cognitus, fciaturctiam in Ecliptica IK,!ocus 
Solis m , &paralielus diurnus quia ergo tetum honc parallelum vno dic 
Soldefctibit.ideoquealioatquealiotcmporein alioatquealioeiuspunaover- 
&tu' ) lubetapp^reBtisortusautoccafustempore,!ocumverumSo!isiouelti^a- 
rc, quem Gc aflequeris. IntraVerticalemCv D.perapparentcmSolisortum 
aut occafu t tra.luaum, vbi is paralh luro x 9»infra horiiontem mctdentad 
aitcSolvcrt rcfi ;bit,&horariusE|F perillumlocumt.aduau^horam ve- 
ca.n ind.cabir: arcus autem v£(idcft, A Y) Vcrticalis cirxuli intcr vec um r, & 
8capparentemlocun.$ nterceptus.eH Reffa<ftio. ■- . 

Qji porro dc loco Solis in Horizonte di^a funt, apphcari pofluntad 
quemim-l'um circulum horizonti parallchim; namfiapparcntem ineoloca 
Sol s pramofcasper vmbram ft«li,&c. Vcrticalis arcusperipfun» tranficnsinlo- 
eum veruro.vel uiParallelum Solis,&c oftendet caetera quatfita, &c 

COROLLARIVM VIII. 
EX APPARENTE ET VERA HORA COGNITA, 
Refra6tioncm,locumSolis, &amphcudinem veram, 

cempusquc ancicipacum, cliccro. 
Quaere tn Analemmatc horas apparentiscirculum , exempli caufla , E v F, 
&horT7eraeE$F,indepercomraoncm feaionem ctrculi hojattj , appateatw 
temporis E»F, quaro cum horizonte facitin v.age Verticalem C.v D.vbns 
fecat bor arium verum E £F in l >bi cft locus verus Soht, & v £ Refraaio, & pcr 
f dua.parallclaadiEquatorem GHlinea omeftparaHelusSohs; cuiuscom- 
wuniscumEclipttcifcaioin^eftlocusSolisinZodiaco^fcatoveroe.uf- 

dem cum horizontein », dat vcram ortusautoccafiu horan» ; at v N 
Amplitudiuem appmntcm;* N vc-ram ; m vtriofque dfte- 
rentiam ; totum inter harc vtsra loca 
tcropus , &c. 

CQRQL- 
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V*- REFR A CTIONES 

COROLLARIVM. IX. 

HORAM SOLIS APP ARENTEM, ET EIVS 
Refra&ioncra tcmporcquocunqueindjgaic. 

Horologium fciothcricum vmbras re<5hs non vcrfas proiiciens, quali* 
funt vcrticalia, &o oftendit horam Sohs Refra&ion ; bus eiufd :m imbutam ; vt 
crgofciasancum hora Rcfra&io concurrat, notaeandcm, dewoe Solisfupra 
horizontcmaccipeelcuationem Quadrante Aftronomico, &c. Hanc numcra 
in arcu Mcridiani A E C, ex A verfus C , & a fir: e numcrattonis , qui (it v. g, £ 
traduc lincam occultam horizonti AB parallelam, qus circulum data? horar ap- 
parentis,qui fic Ea>F,fecabit in aliquo pun&o* ; ia fi parallelus a Solc defcriptus, 
io idem pun&um*concurrat, verus &apparcnsSolislocus ; vera&apparenf 
Solis hora, verus & apparens circnhis horarius omuino conueniunt,ncquc Rc- 
fra&iovllaadhucfenfibilisinccelo exiftit. VtfiSolinpun<5to*,fubaltitudine 
A^&horarioE^F, decurratparallelum Cancri 1L, nulla Refraftioinuenie- 
tur; quia tam horarius E*F, quam parallelusIL.conueniunt incodcmpun- 
doa, 

Si vero non conucniant, erit Refra&io , quam patcfaciet Verticalfs Ca D 
cx C in D per a defcriptus, is enim vbi paralielum Solis attigerit, ibidem locum 
& horam veramSoIis, atquc Refra&ionem inter apparentem verumque So- 
lis locum intcrceptam , necnon veram cius fupra horizontcra eleuationcm 
monftrabit. 

Porroetiam Horologium Mcchanicum ad motum Soiis rcguhtum , fia 
Solaribus probe conftru&is difcrcpat, horam veram in fe, apparcmem in 
Sc othcricisprodit. 

Et fic viaGcometricaopeAnalemmatis, di&orum plerorumque vcrita- 
tcmad trutinas cx3men rcuocarc facillime poteris; & rcin humana alioquin 
induftriapaeneluperiorem, negotiononadeoIaborioiofuiMgcs. Dummodo 
Anal ?mma exaiturn & magnum fit. 

Ellipfisautcm pertubum intromiffa, omnium optirncatqueclariffime, 
Jcfe&um Solisq^antumuis minimum, ftatim & fidcliffimeob c ciilos ponit;. 
vndcmoxadmonearis, Rcfraftioncm inccelo, & Solcm in Rcfra&ionc 
dcgcrc. Cuius proinderationem fcinpcr habt.bis,in opcratio- 
nibus pradicis , nifi crrare & decipcrc vclis. 
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COE LE STES. nr 

PORISMA PRIMVM. 

SOL ETIAMSIIN PVNCTO ^EQVINOCTIALI 
vnoincegro dic pcrfifterec, tamen daca Rcfra£tione, cx 
apice gnomonis vmbram dcfcribcrecin (bbietto 
planonequaquam reclam fed curuam. 

C A P V T LV. 

Slt planum horizontaleA BCD.feu veru.feu vcro 'paralldu in terre fupcrficle- 
pofuum.perinde enim eft ad fenfum & rem praifentem.&c Vcrticahs dcinde: 
circuf A E C, «quino&ialisBFD, pun&u 
arquino&ij . adeoque veri ortusB, veri oc- 
cafus D , ad planum horizontale gnomon 
credtus G H, apex cius H qui licet reipfa a 
ccntro vniuerfi diftet, eftcffcum tamen eu- 
dem producit , quoad fcnfum , dummodo 
inplanohorizontali non iaceat: vmbrj.m 
igiturin illud pi oiicic-t fecundum ltntSrc- 
&am B D , qu« eft ^quatoris cum hori- 
zonte cotnmunis fc £ho, id quod G nomo- 
nicipaifimdemonftrant, & in Spha:rare- 
£b per fepatet. 

Pofitoergoquod Sol totum jfiquatoris fcmicirculum BF D, abfoluar,. 
confiftcnsin eodcm Echptkgpu< <So; nihilominusvmbraabapiccHpjoiccfta 
in fubie&um planum A B C D , erit linea curua: in ortu enim B, Sol amplitu- 
dincm ortiuam borealetn acquiret ,adecque acccdet verfus polum I, orictur- 
que x> Refradionis qualitate,tn K, & vmbram finiet in pQ6to diametraliter op- 
pofuo L : fic in M, occider, ob eandem cauflam, non in D, prohciens vmbram 
fcrotinam in N; & fic vbiquefaciet vmbram Auftraliorem , donec refradio- 
nem euaferit, fietque vmbrasrlineaN G L, pun<5cisintercifa curua.non refta: 
cui rei et:am c xpcnentia fenfibilisadflipulatur, vt fape expertus mm, dum die- 
bus *quino<3iorum huius lines inquifitionc,mcridianam inueftigaui. 
»• Se( j ^ ces ; et i am fublata RefracVione, nihilominus tamcn,in Spharra ob- 

liqua.aftilore&olineam nonreftam, fed curuam a fummitateftilire&idcfi- 
gnatumiri.pofitaeadcmSolisin vero jEquinocYij pundoftationc, donec in- 
tegridieicurriculum exegerit. Quodficoftenditur. 

Sitinrefumptopriorefchemate, ftilus reflus G H, in plano horizontali : 
A&GD, «g}tur fublau IUfra<aione, Solmane exotietur in veri ortus punfto B,, 

S> &quia* 



ccto 
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nt RETRACTIONES 

&quiam4e* GH plano veri Verticilisincft, proiicictur totiu|fliIi vmbram 
verioccafjs cuncfhim D: lamquando Sol paulatim fupra horizontcm erigi- 
tur,cxtremira\ y ^l>ra!i;bacumineH prouc5ta,extra vmbramG Dprirsopro- 
miflfam om mn? cadit > plaoumque ytquatoris B F D, & eius communem cum 
horizoiuc fe&iontm B D excedit, & Solc F Meridiani pun&um luftr*nte, vm- 
bra ab H pertingitverfua boreaminGaiuvltra^proSphaerajinclinatJone.&c. 
primumautem puncStum matutinum, & vltimum vcfpertinum, Solis centro 
anveroHoriz-janclockto ab apice Hproie&um, inciditinlineam B, in inh- 
nitum protra&am, proprerea quod Sol maior,ideoquceleuatiorfit quam pun- 
Gtvtcn H, depreffior eft erg<a vmbra ipfius , quam vt dt linex B D, parallela. qui- 
buspofhU, fic vlterius vrgetur intentum: illa linea non eft rech, cuiusme- 
diaextretnisnoorefponient, aut extrcma non obumbrant media, &c. At- 
qui ha:c eueniunt vcftigio vmbr* a pundo H profe&ae; igitur ipfum non 
e(t linea rc&a. Maior eft euideas; minor probata manet : Conclufio ergo 
ligar. 

Equoporro iofertur> Ci linea^- £quino&ialis re&a habefi no:i potcft, 
quando Snlis centrum a plano iE^uinocftialis circuli ncque hdum quidcm ck- 
clinat; quanto minus acquiretur accedente motuproprio fuper Eclipticanw 
qui Solem ab i£.quatoris circulo mox auehit ? Superueniente infuper tanta 
Refra&ionum malignitate ? addita praetcre* terren* feraidiametri ingcnti por- 
tione ? Vnde tota tam huius, quam M.ridian* lineae ex hacinuentio,noa 
tantum difficilis,fcd lubrita valde & paruc^ fidek reperitur. 

Refpondco primo , hoc toturn argumcntum fpcciem & vim ailquam 
pr« fc laturum fuiflfe , fi Sol & paruus & valdc tfcinus terfr ezifteretj aut 
terra ad Solis Sphafram fenfibiliter magna. Nunc &utem • qiiaudoquidera 
Sol diftantiam a terra na&us eft , cuius ad ttrreaatfcfcmid arrtctrum pro- 
portio omncmfcnfum paruitate fua effdgm,SoJis rictftm magntttuty tcrr* 
magnitudinem longccxccdit:hincfit, vt ift* ftibtucn zn rtfbu* Gaomonicis 
emincnti», plane infcnfibilcsexiftaut. 

Refpondco igiturfccundo, hanc differenttam, qustaeatmbrofaare- 
ftitudine dcfcifcat,non fcnfu fed fola ratione pcrccptibilem cflfc. Quod vt mc- 
liusinnotcfcat. 

R.cfpondco tcrtio; planum i^quatoris dupliciter fumi apud Mathc 
raaticos, G:ometriie & Aftronomice fiuc Giiomonice. Priorc modo eft 
#nmis latitudinis cxpcrs, & fic fumitur in argum«nto, kd perperam; po- 

fteriore 
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Acriore modo, non carct latttudine aliqua, fcd tantam m.nimum ad.ptfci- 
tu quanta eft terra diameter , ncque id fine rattone: cum enirn Sol quan- 
Uatw ter« longe excedat, & a pWo quolibct conum ,l!urr,,nauoms e- 
nft n nc fit vfconi radiofi folaris axis cenferipoffit non tantum rad.us 
l ol m Sol a ccntro fuo in acumen H dirigit, ted ct.am » qui ab aho So- 
L nTX in anicem H afFulget, & radio a centro Sol» pcr ccntrum terrs 
! f ^rSlWni exiftit • 8e fic acquirimus fitperficiem ^quatons pla- 
t,a " r° ' lm « muitU pboi. |cometrie»s fib. ^uidiftantibus con- 
SSSiSi conclufam, quamproinde.dum 

f n trum s2nonexeefferit,fempernHiGH vertex H, centrum mundi 
r fcrenT in aliquo horum plaaorum infidcns , oecupabit : vnd vm- 
bra al s'ft U Ser toto dic in communem bor zontis & plani fcft.o- 
n m in r feore etiam fummo cadct. neque enim ftih redi tota vmbra, fed 
fiX/pe !neam^c l uato,isdefignat. .^^Z^D^ 

^Tn^^ plana 
munem cum honzonte ucnonem , ftilorum ex ua centrum 

huic tanquam princ.pah paralUl . . " du ^Xuinoaiales priori paralle- 

?:t p Sute™ rrsr 7 b - * 

te iacct; quampnmum Lrfum horizon- 

***** ffit & ^ESS** in vero^uinoaijpunao, rcdif- 

fff m ^fign^ ^ 0 "™" n0 ° 

G m olt,icffumptum,currcntceftea.m,^ 

Vnde urn magnitudo obieaa, pugnat contra planum Geometnce 
Vnde tstra : n ag r prius f uper Eclipttcanv 

•cceptom non Aftio»omue , Km . 6 [ lal / Gnom<W f umplum 
vno ^«n^ ^tei fi linea ^uino^non tota ab- 
vueuchtt. Ktt J aa, °£ i ° _ fedjinonaautdecimaantemertdiana.in 

folimodi non finti lioe.merid.an.ind.gandx, fed 
alii ctiam nec pauci , ticc infidi fuppe- 
ditentur. 
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*J* KEFRACTIONES 

PORISMA II. 

IN EODEM HEMISPH^RIO APPARENTE, 
Sol & vmbr3 cerrse a Solc proiefta, fimul com- 

parcnu. 

C A P V T LVI. 

SltterraA, (quam rcfpcftu cceti Sobris & Firmamenti infcnfibilem nunc 
fiippono : hcmifphcrium apparcns BCD, B AD horizon , infra cundem 
confiltcns Soi in pun<3o E , cuius radius E A , proiiciat vmbram A C ; & quia 
E A *ft infra, A C fupra horizontcro; in C ergo ftatuatur Luna, Soii E diamc- 
tralitcr contraria; igitur oculus in A, videbit vm- 
bram tcrrasin C,occultatcnimLunam, &fic vide- 

tur. / / y& 

Iterum, E B fit tantillus arcus, qui rcfra&ionis ' 
quantitatcm nonexcedat, vtpotedimidij,vnius,aut B k 
duorum graduum; igitur Sol m E exiftcns, refra- TS, 
dlioncafcendet adpunftum B , oculuscrgoin A,i- £ 
pfura coafpicabitur : Simulergo&Sol E, &vmbra 
a Sole fa&a H, comparebunt fuprailluftratumhe- 
mifphcrium. Ex his, 

Concludor. Vrabram a Solc dire&o proic&arru, qualiscft 

A C, fecanaradrisrcfrachs; qualis radiuseft cis A, B A; trans A, AF: 
rx Acnim illeradius pcrgit verfus D, & fiquidem vaporum fuperficies xqucaf- 
fc&a fupponatur vbiquc, quod ficri quandoque potcft, 

Concladbi. Ipfum cadcrc infra D ia pun&um F, cancoin- 
tcruailoaD,remocum,quaacodifccdic D a C. Qjjapun&umin* 

cicfenti* fiue R*efrattioais in vaporibus eandem obliquitatcm terminat,& ficut 
radius E A rcfringitur ad pcrpcndicutarcm , fic radius Aintra vaporcseodcm 
pxxn&o A notatos rcfra£lus,poftquam coidcm cgrcdi i.icipit, reftingitur a per- 
pendiculari vfque iu F,quae ad oculum patcnt inadic&a figura ABEG; in 
qua, 

A F tcrra ; B C vaporcs circa tcrram vniforracs ; D Sol ; D B radius a Solc 

incideoiin vaporcs; B punfhimincidcntir & R.cfraSionis; 
EBFinccntrum terr..t Fprotra&i pcrpcndiculatis ; & quia 
vaporcs UC, (iint Jcnfiorcs fupcriorc acrc B EG C, idcirco Kp^^^^^u 
radius B A, in oculum A rcfraflus, acceditaJ pcrpcndicula- 
rcm B F : cumquc vaporuni teuipcricscadem ponatur,idcir- 

co ra- 
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COE L'E S T E S. jp 

co radius R.efra<5tionis B A, dire<5co pcrgit ex A in C , ad conuexlm vaporurn 
fuperficiem,poftquamcxit in fubtiltorem aeiem, vndefit vtaperpendiciniri 
C G , difcedat & non pcrgat |dirc£ioin I, fed infra ill.ud in H vfque, ita vt angu- 
lus HCI Refra&ionis pofterioris,iqueturangulo D BK,Refradionispt:o- 
ris , fadf in pun £lo B, ob arqualitatcm mediorum , qui funt vapores & angulo- 
rum incidentias ad B & C , qui itidem arquales exiflunt. 

Concludo 5. Dura Sol io puoclo E, ngura? primae exiftic , iis 
quorum horizon in oppofica plaga dcpreffus cffec linea GH> 
Solem poft occafum verum, apparicurum in puotto G, vm- 
brara vero cerrac iocerpofuudirc&o fa&am,vifumiriioC,ra- 
diumauccm rcfraclum G A, cafurum in I. Siitaq;, quod fieripo- 
teft, & faftu m efl. fecundum hift otias, E B Kefraaioois arcus ponatur duor u m 
graduum , quia EG in contrariam partem illi xquatur, erit totus arcus B G 
craduum 4. Arcus verototus IF Refraaionis diametrahter oppofitae, illu- 
kratos a.radiis Soiis per Kefractionem procedentibus , cnt graduum 8, 

vnds r . 

Concludo 4 . Plerumquevmbre. terreoajcocum coouraicin- 
di"& pcruadia radiisfolaribusrefra&is, exquo 

Concludo 5. NullamLunaBEclipfiaeffc,inqua(aiod6refra- 

£Uoaliquacxiftac)Luoa ooosliquofalcemradioru refradcoruoi 

luminecoca imbuacur, quod vciq, ad varios cius colores oon_ 

parum facio. Cum enim oppofuus arcus quem radij rcfradi occupant, 

llt duplus eius arcus , qucm locus Solis vifi detcrminat , patet id quod 

dixi. , , , 

Concludo 6. Tecros Luoae colores ab horum Tadiorum in_. 

Lunam accurfu, haud parum iuuari. Quanquam eofdem etiam ab i- 
■fisvaporumcoloribustingi,nonabnuamus,fcdlibcntcrconcedamus. 

Condudoj. Vanam effe eorum opinioncm , qui Luoaeil- 

los afnoguoc^e circumiefto aere auc corpore quodaro vapi- 

do ipfl Lunx. Et mutto inaniorcra corum , qui Luns lumen proprium 

cfle aiunt. ,. . . . 

Condudo 3. Id, quod in Solc Ellipcico acculi, ex his vche- 
mencer confirroari , Chafmata nimirum & Kaumaca effe ra- 
dios refraftos , io exhalationes & vapores a Solo iropingeo- 
tcsr*. 

S 3 PORI- 




Early European Books, Copyright© 201 1 ProQuest LLC. 

Images reproduced by courtesy of the Biblioteca Nazionale Centrale di 

Firenze. 

CFMAGL. 1 .6.345 



W KE FR ACT 1 0 NE S 

P O R I S M A III. 

PICTA DE SOLE, LVNJE ETIAM ATQVE 

flellis conucniunUo 

C A P V T L VI I. 

QVx ha&enus de Solc difputata funt, cx Refradione , accommodari 
poflunt in flcllam coeli quamiibet, Solis nominibus immutatis. Nam 
& hx vicifiTitudinibus hifcc quotidie funt fubiedae. 

Dc cremoribus cnim carundcm , quam fcintillationcra vo- 
camus, cx inquietornm intercurfu vaporum prouenientibus> 
HOn cft dubiurTLs $ in hoc folo difcrepant a Sole , quod ob fui luminis 
cxiguitatem atque corpufculi 3pparentcm paruitatem , ab interuenientibus 
vaporibus vehementius exagitemur quarn Sol , vel Luna aut planet* for- 
tiores. 

De Refraftionc carundcm pari modo conucnit iaten* 
AuttoreS: An autcm cadcm illarum fit quae Solis, maioc aut minor,ac- 
cipefcquentia documenta. 

1. In omnibus mediisdifcretis &diuerfedeniitatis feu perfpicuitatis, fi- 
dcris cuiufcunque radium oblique receptum refriagjL, conftans eft & certa 
omnium Opticorum & Aftronomcrum do&rina. Vtium autem & qualia 
diaphina inter aftrum quoduis & Atmofphaeram inrcrcrcdant , huius loci non 
eftexplicarc. 

2. Si corpora diaphana a ftellis fupcrioribus ad Soiis corpus eiufdern 
funt perfpicuitatis, cuius funt a Solead Lunam; ccrtum ettcandem fideruni 
&Soils elferefraftioncm: fi vcro roedia variant , fideraahtcr & farpiu&quarn 
Sol refringuntur in fuperloribus. 

3. A Solc ad Atmofphaeram cadem efl ( cxtcris paribus) refra£Ho tam 
Solis quam ftcllarum : quia mcdia intcriaccnt vniforraia pcr quse Sol&fidc- 
ratraluccnt. 

4. Ab Atmofphxra ad nos vfque, cadcm cft falerumin vno incidcn* 
ti* radio iaccntiunmfru&io. 

1 . Sk 
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Bt(t 



Sitocuiusinftsper,* 

ficie terra: A, Atmo- 

fphiraBCD.radiusin 

eamincides EC.qttcm 

vel fimul vel fucceflfiue 

proiecerint adpi&a ii 

derai O» 
S», 4, "h, & * qu»uisfirmamenti;dicoean<lera femper fore retraciio- 
nem, quamdiu inuatiatamanetAtmofphaira. 

Eft enim idcm angulus incidentias ECF, crgo&tdem angulusRetra- 
fiionis ACG, fiue ECH. Ergo eadem eft refracVio. Quod Aftronorat* 
cultoribus ideo in culco, vt G circa fideraoccupan velint^efraatonts quan- 
titatera ex Sole prius per Ellipfiahauriaot; &fic Aftwsappltcent, quommus 
areftodeuient. 

^tftrorum fummo Conditori Deo, & Santiis eiusjderum injtar 
micantibus, honosabfquerefraclioneinteger , Laut 
abfque elttyfi. plena , infeculorumfecula, 
^simen* 



iKtra ' 
tjaik 

30« 




litf' 
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E n A I N O 2 

Oift@*zh)ri Kjfiosrqv Ttv^cog mgut*)Sb>tcL Vtjov 
Tiucnv Ef>yivx owjii&tvoiffimva, 
KcLnt Jvpiov orxg o^yiovocg tvjtv 
VifyvTccg cr<ptli()to eiauyciyoL-n Jvef 
TctVT a^c/L o^ctivoov ivo\<r cf)n oivom -zrovlv 

Hijet fyvjv cihia) olJ\j*clL <zti.afy{iivriV 
y^^Tiq Kvooc&x Mlvoolx tvzAttv avfytg, 
cBri vtfqfctv ^cpg 7n(ycco(n IlvAov' 
Tolji & dvUmv rt J[iuus <J[eA<p!vi ioiKoog 

IIv$2@*, tA&-X0?ig vr t og tXctostv oJ\ov 
'A&gi r eiJ[o^iv(^ Xct[A7rsoo Kctm Sivu ^ziXcios^g 

^7nv^tt^ycog <GrC9XW KULOfAtvoLO Trjgog. 
r nJ[z ^c^rjc^iivoL iXciiui ttcc^J. Kpiorcut "lys\\o 

EpJict* (^LOfxSiV^U TtZlCOlVtyUiVOL. 

Ev^tv tAyXaptvxgtQtv ci^Tygocz Avil&otv> 

'Ek J[ iha\oov Ugeig ette-n d}oiG$* tjtv. 
Kvv J[ \i£H( J\}fy&i fyov §tSv(& txot vpcig, 

'Kotvng yoi^ QMmTWi oLvZov i)&i7nptv. 

0<P(P J\ji XK ctiKSvjiS <5T&l3cuV61 UV *?&(&> $ 

TxptTtm&i' wtht] Qo7fo(&iKeb@* 6$£. 

4l\clcj;l@* Em(pMeiX.. 



IN- 
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INDEX LOCVPLETISSI- 

MVS, RERVM PR^ECPVARVM. 

BRO CVirS EXPEDITO VSV NOTA 

S £ Q^r E N T l J. 

y. denotat paginam cu» fuo numcro. v. Verfum. c. Caput. conc. Con- 
clufioncm. cor.CoroIUrium. af. AfTertioncm. n.Numerum tcxtui 
grafixum. §. Puragraphum. dic, Diccndunij&c. 



A. 

7R Q^v a t o k vnictu,intot§vniuor^ 
J^JLj fo , id.jj fub Sph^ratantum refta>, 
Refiafttom tn Solem loco fuo mouedum 
nthtl pemtm indulgct , contramorem 
sltorum paraRelomm. pag % <;z, n. 7.. 
Tcmptu> horartum Refiafttont corrc- 
fpondens in arctu JRquatoris quomodo 
conuertatur.p. 107. Siderapopulis fub 
JEquatore habitanttbiu, amplitudtnes 
tam ortiu&s quaGCCtdua>s mtnmfal- 
lactsexhtbent.p. izo. n. 7. SolJEqua- 
toremdecxrrens,9tiamftwetufroprio 
carcret ,propter Refiantonem non de- 
fignat tn planis heroltgtartis , lineam 
retlam.p. 127. 12S. c.fy. JEquatoris 
cum Horizonte feftio-, tsi Linca JEquir 
nQfttalis.p.127. JEquatorU planum, 
vt & tpfe JEquator fifpetteturGeome- 
trtce , caretomni larttudtne ; fecm ,Jf' 
Gnomontce.p. 12$. 129. 
iEquinoamm. Motw amutuab JEjui- 
nottiotn JEqutnoBtum aqualis effepo- 
tcft , tn<equalu nthilomintu apparert^ > 
ohferuatortbm. p. "9* * f< & 



horizcnte cotingat,difficulter et vix 
fecure tndagatur. pag. 120. Vtdt* 
Punflunu. 

A er. Infertorfyiritm quem trahimw, 
aurainfpirat* & exfpirata, idem 
quod Atmofphcera. p. 19. 20. Corol. 
2 p. 74. & 7/ p. 7& 6, 7> S> 9- & 
p. 77.^.10.11.12 &c. aerfitgtdtucum 
caltdo conttnutu. pag. jS & 79- n. 
Ittcidm cum obfcuro.p.79.v.7. infe~ 
rior plemueH vaportbtu.p.Su n.$. 
Supertor purm tb. dtfcernitttr aer 
vaptdtu apurofuperjicte intercede- 
te, ettam ex Alhazeniatque Vttellio • 
nis fententia. ib. rarefctt & conden- 
fatur.p SS.S6.C 3 87- Ad 2. Vtdi^ 
Atmofphcera Vapores, &c; 

Altitudo Atmofph*r<e caltgtnofe ma<* 
ior quam nubtum. p. 73. v. ^ Ltm- 
ptdje aqua/is aut non mtnor. tb ad 
finem.p 74. 4 certafctrinonpo- 
teft. ib.v. 7. Tjcho Erahe cum Cre- 
pufculiscamfiatt ; & ficafcenfonem 
titu breutfiimam factt miUiartorum 
Gcrmantcorum 12. ib. Ioannes Kep- 
T lertu> 
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I N D 

7erm medium mitUre Germamcum 
illi cencedit , montesfo ewmennores 
factt.p ?fi de altttttdinc Atmo(f>h*~ 
raejfeia 14 p.7f- 76-77- 
natur pro dtuerfa coelt temperitj. 
p.76. n.S 9'& p> 77.^.1 o.certa aitttu- 
doincerta. ib. n n.non fimtur cii va- 
pida aerU teptditate,ncquc cum fum- 
mismontium iftfU. il\n. iz.iimes cer~ 

o 

tusfiatuinonpotesl.p. $4- *v 1. 
AltituJo Elltpfcos mator eft adeleu4- 

iionem ftipra hortzontcm , minorcm, 

mtnorad matorcm p. 6y. v. 7. 
Altttudo SolU prtmarta, esl diametcr 

SolU iacens tn ptano Vcrttcaa.p.i.n 7. 

p.z. n. iz.p.6. c 3. 
Secundarta , eft chorda in circulo folari 

Altttudtnt primartce paralle/a. p. z. 

ti. 10. p. 3. n. t2. p. 6. C. ?. Altttudtnts 

itmenfioncs qu<e p 13 c iz.altitudo 

Solt*defictt.p.3t. n. j. & 4. crefctt. 

ib. n. y. 

So/U fupra horizontcm y p.7.c.4- *qu4- 
tur tnclinattom , qua communis pta~ 
norii A/tttudtnts SccHndartoru Jettto 
factt adverticale Itneam. p. 7* c. 4. 
apparens mator quam vera ex re 
fratttone ad lineam perpcndtcularem. 
p.33. c.zz. ad triapottfitmum So/U 
funtta tnfittuttur , fummum , mc- 
dtum> tnfimum.p. 109. v S* 

A mplitudo «rtun & oc< iduaJ* Sph<e- 
raobltqua propter Kcfrafltencmpltu 
tufio augeatur irfemtctrculo Ec/tptt- 
c<e afccndcnte, in dcfcendenteminui- 
tur.p.4S.n.S.&p.H.n.6. InrcEU 
fenftbtltter tion mutatur. ib. n. 7. In 
Sphara obUquaSo/cm rcfiattfttranf 
fcrt tnctrcttlos hortrtos altcnos } tdco- 



E X. 

que & vmlra fiili lincM horariai 
antictpat&pofipomt.pag. $2 dictn- 
do 3. id multo ampltm acctdtt tn* 
Sph<craparallela. tb. dicendo4. E& 
mmor iufia tn fignU aufirattbu* , ma- 
iortnberealtbus. p. ng- 1>- uqutfub- 
funt JEquatort ,foit nactfcuntur am- 
plttudtnes errortbus mtnus obnoxta*. 
p. izo. n. 7. amplttudinem ortiuam 
aut occiduam tndagare.p. izz. CoroU 
z.exca apptrente refratltonem erue- 
re ib CoroL 3 tdcm aitter.p.123 Co- 
roll. 4.JLX loco Solis tn Zodtaco & tem- 
porc anttctpato cogmtus , Amplttudi- 
ncm veram (f vtfam , & aita muita 
ccgno/crc. p. U3 CoroiL /• 

Aoafemnu al RefrattionU ntgotium* 
mirtfrce conductt. Vtdec. S3- & /*• 

Anhefatio curfuautvehcmettlabo- 
re comitata > vnde proueniat. p. Sf* 
num. S< 

Anjul(r>inc5dent^x, idem quod Line<e 
juper fuperfictemincltnatio p.4- v.9* 
Aquatur angulURefrafttonu & R*- 
frafto. p 4 v. 17- p 20. n. 2 Depre- 
hendttur etus maior vel minor quan- 
ttraf ex obUqmtate radi) inctdentU 
tnatorevelminore.p 2i.c.rf.p. 22. 
c. 16. p. 23. c. 17. f. 24. c. /|. Vtdtj 
Incltnatto. 

Refra£kionis,f4g, 4 tt.p. 20. c. 14. 
p.Q*. c.4f.p.i02. c 47.Senfunonitf- 
fert ab angulo , quem Unea rcfraftio- 
ttU & radima punftojolari vtfrbiU 
in oculumirrcfrattcprotcnftu Com~ 
prehendunt in eodem.p. 102.103.1 #4» 
f . 47- Vtdc Refrattto SolU, &c. 

1Lefra&us,/>.4' U/4. 

Angulusiinxtus, quifit 4b 4rcu cir* 

culari 



m 
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f ulari & radio ex vno dtameiripun- 
ilojinperipheriam etetto, auisfit mi- 
vimm.pag.z6. Coroil^ aut ,fipun- 
tta dtuerfa extra ctrculttm affumfta 
in vnmn dtametrt cxtra ccntrunu, 
collucent. tb. 

A n n t folaru qaantitas prolaliliter ta- 
dem fimper eslp. uc.n. 6. 

Apcx. Com folaris.p. un.4.p.2.n. u. 

Jtoua. Tralucidu intlufa corportbtu, 
tdem potesi ctrca reftacltonem , quod 
tpfafacerent ,ft foltda effent. pag. 43- 
v.i. conot.ata refolutct non cflcon 
ttnua. fsi.n $, curmagisperfptcu* 
quam gUctes.p. S9- n z - 1 uam nti ~ 
bes, tt, n. ic.fiigtdaauam caltda. ib. 
«. 2. Amffttt* tnfufa , Criftalltu crt 
ditur.pag,$o. Bomlardaa imitatur, 

p<86.n.4-. 

Arcus. Dturni aauo maioresfiunt R*- 
ftacltene.p.49- n. 4 . nollurntmtno 
res. tb. dum Solcirca hortzontempa- 
rallelt fui arcunt vel Jpattum tntef 
duos circulos horarios conclufum ap- 
parenterpercurrtt,plus temporis eU- 
bttttr , auam ft <equale tter conf rcifi 
fet in mertdit p. ?o. n.~. 

Arcus eUipfeos degcnerant quandoft iu 
UrteasreElaA.p. 6o. n.j. 

Arcu* CtrtuU verttcalu tnter verum & 
apparentem locum Solu intercepttu, 
ettKcftaBioSolis.f.iof. 

Afccn hoSolu imerdum celerior,mtcr- 
dnm tardtor.p. 97- V- **• 

Xrpcritap pertmetri folaru , prouentt 
'partim ex fuperficiet Atmoffihtrtcx 
inxquxlitate & crtffattoncparttnu 
ex tpfaparttum tntra Atmoftharam 



E X. 

cowentarum inquietudine. pag- 7/. 
V. / /. &C.p. $4- tn Rejponjion^. 
Atmofphaera. EftvaporumRegto.p.f. 
rt. if.pm 17. c. 13. n. omnta ftipra fe 
poftta refingit.p. 17.C 12. denfor e& 
coehplagis. pag. 17. c 13. n. 4. terr* 
concetrtca.ib.humilis & difcontinua 
^ethcri.p. tg. n. 6p. 19. CorolL 1. den- 
fwr quam <ether , <eque rara atc^ aer 
ammalis. p 19. CoraU.z. eadem cum 
aere tnfertofe , prcbatur variisra- 
tiombm. ib. Jlattuturob oculos , fe- 
ctindil vartos refraRionis c*ftup.$+. 
c. 23. quomodo & quare Solem can- 

trahat tb\ tonttnua , pellucida , terfe 
poltta,generat ordinatam Cpuram 

Elhpjin : dtfioluta &caliginofa t tur- 

luientam &obfufcataw, vtrumjue 
fit a diuerfa vaporum atcfc exhala- 

tionumnatura.p.68* & 69. jf. Do 

Ventis. 

A t m phaf^a tllujfris maitrem Solis re- 
ftafttonem& Elltpftn grandtore pul- 
chrioremj, affert . quia eft humdis, 
conttnua,perJptcua, terfe cenglolata. 
p.69. (f 70. Nebulofa minm reftn- 
git,mintts(j : ceartlat Solem, & radtu 
ampUw hebetat > qma cH alta , male 
coagmentata, & fltilhtantufuperfi- 

ctet.p. 7°- tftu &P- 7*^ ^o 7 - 
Atmniph ^ra colorat Ellipftn.p, 71. v.fr 
poslpluuia* cur limptdtor exiftat.p» 
72. & 73 Supertores Atmoff)h*r*ca- 
Ugtnofepartes dcficientthiu infertu- 
rtbtu variis medis dtftereunt. p. 7J. 
V. i+.celores tpfarrtm ferrtfgtnet tn^ 
humtltoremateriareap/uiur,qu4m 
aurora.ib. Ltmptda parttbm conden* 
fata & benc contmuatis pradtta eft, 
T z ideo- 
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idee.j, pellucidior atque fcrenior qua 
Caltgtnofa , qu<epartes rariores qtti 
dem , fed minm bene coharentes efb 
fortita.p.SjSS 89*90* 
Aurora, antenubcs t9ccenditisr,pag. jj. 
V. 20. Co(§r ciiu ordtnarms. ib. alti* 
tudo fumma,mtlUcr. gcrm. 12 p. 74. 
<u 7. 

Axis Coni folarU , p. r. n. 4. & y. p. 2. 
num. 12. ctvuad verttcalem Uneam 
incitnatto.y.j. c,*. 

B. 

Bafis. Coni folarU efb circulus,p. i.n.4. 
f.p.2.n,i2.p.u.v. 1. Inchartamper 
tubum tratc&a fttum euerfum obti- 
net. quomodo fignandacirttno. p. 93. 
ctrca finem. St longitudint bafeos * - 
quatur Altttudo, nulla Elltpfis efb. tb. 
Elltpfcs vtttofa quando tn Bafm trre- 
pant , & quomodo cognofcend<eatque 
Vttand<c.p. c 4/. Mtnor fitajia- 
te, mator hjemc, inuariatotubo.p.gf. 
Bafcos folarU magnitudo & figura^ 
eUtpttca luculcnter tnuejitgatur per 
ptnnacidiorumforamtna, (f Itmbum 
quadrantU. p. 112. c. fi. & cft So/U 
ctrculo vifoproportionalis. th. 

c. 0 

Calculus. Ex apparenttbm orientis aut 
occidentU So/U punflts dcduftwfal- 
Itt.p r4.n-9 exmtnutistemporariu 
inter verttm & apparentcm Solis oc- 
cubttum pratcrlapfis, cltcttfactlc rc- 
fiafltonem So/U.p. 106.107. 10S. 

Ci r c u I u s . Semper apparenttum maxi- 
mtu, apparet mtnor fe tpfo Refiaftto- 
*e.p.44>n* 



E X. 

Semper Utctium maximm t apparctma- 

tor fe tpfo Rcfiaflionc. ib. n. 9. 
Qut locum horizontU fenJibt/U infdct ex 

refiattione , tnfia eundem cfb ex par- 

te et. tb. n.10. 
VcrttcaUs rifiuEli plw qttam femicir- 

culumfuprAhortzontem eucbunt.tb. 

n.n. 

Qmnes circu/i ad horizontew olliqui a- 
mittunt rcfiafbtone perfefiam ctrculi 
rotundttatemp 120. V. vltimo. 

Circulus SoUrU apparcns , pag. un. u 
verus p.m..^.hicc:rcui/46 efb bafis c$- 
ntfolaris.p. t.n.4. eius cii plano vcrti - 
ca/tper axcconi folarU tranfeuntefc- 
flto cfl diamctrttsSo/U vtfualU & Al~ 
tttudo So/Uprtmarta.p. 1. n. 7. 

AltitudmU foiarUprtmarua femper efb 
maxtmm.p 12. n. 2. 

Aleitudtnis foUrU fccundarius efl ma- 
xtmus So/U centro hortzontcm infi 
dente.pj2. n. 2. extra , cfb non maxi- 
mus. tb. 

Sccundum a/titudincm ctrcn/t fempcr 
& vbique funt maximi p. 12 n.4. 

Circulus longitudtnU folarU quu p. it, 
C. 11. adtntttum. Maxtmus eft quan- 
doZentth tranftt. tb. num. i.mtnt- 
mm quandoinhorizonte fcnftitlt ta- 
tct. tb. mcditid iteter vtrumqutj. tb. 
nulltu inSphara obliqua cxtra Tro* 
picos , fit maxtmus. pag. 12. num. J. 
intratropicosfiunt altqui. tb. 

Circuli inplanU Solem fecanttbmiaccn- 
ccntes , candcm cum planU fuU Ap- 
pcHattonem firtiuntur. p. ti . c. 11 ad 
imtium. Quicxtl/U, &quoSo/U/o- 
co,fntt Ctrcuk Rcfiafltonuw.p.ujj. 
*• 1.2.3, 4, f. 

CucIuhi 
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Ceel lil m . Quidauid in ceelo fufr* At- 
mcfi htrant efl, reftngitur.f. 17. *f- 
fert. 1. 2. 3. conftanter ferenum plut 
refrwgie , quam nebulofum & qua- 
re ? p. 41. v. r*. Coelifatentuomnia 
punfta, pr*ttr Zennb,refiinguntur. 
p. 43. ». r. otKviayrtter Zemth , iu- 
fto fttblitniora vtdentur. ib.n.z. quod 
de ceelo affaretflmeH qudmatfa. 
ret.ib.n.3 VtdtCohr. 
Color . Utpfs tn cbartam delatuipra- 
fagium dat temfeftatuix cteli. p. 71* 
& 7 z. adfintm & tnttium. 
Auror* ordtnariut dtutrfiu d cotere At- 
mojpbara turbtd*. p. 71- i>. **' 
cendttur antenubes,& durat in omnt 
ccelt temperie. ib. 
ln dtafhano nafcitur f* interruptione 
conttmtationis.p. 88. v. 2$.p. 89- «. »• 
2 3.4-?. 6.8 9 p.go.n. 10.it. 12. 
GondenfaMo , mtnuitlocum. p. gf. 86. 
& S7.fitftgore, & comprefStonc vto. 
lenta p. 'sj.adi.p. 86. n 6. 
Contjflata, folntk non conttnuantur. 

p."si.«-3' r 
Cotuaaus Solu cunt KmzontefecundU 
varia puntla quomodocognofcatur. 
p.no. c.so. p.m.n.t.2 3. centrum 
dtfficulter animaduertstur. tb.v.22, 
aduertitamtn foteft. ib. v. 26. 
Contmuatio farttum tndtaphano ,tfr 
caujfa perjptcuttatu.p. 88. v. 32. ettss 
interrupttogignit colorem. tb. v. 28. 
Conxx^Soltsexrefraatonthortzon. 

talt infentevtta Vjcboms cft mmu- 
Untofcontraclto^nandoSoltmpurtor 



E X. 

4? lucls m*/ignioru. f. 64. V. f p. 6f« 
adfinem. VtdeElUpfts. 
Conus filaru, & ettu bafts y fuperficies, 
wertcXy axis. p. /• n.4.p. 2 n. 12. ipfc 
(abjirabendo a VLcfr*£tiene) eft rc- 
(tw. p.t.n. f. cixi radt) quando rc- 
fitngantur.p.iS conc.t. tnchartam 
per tubuw traducitur fttu eucrfi.p. 
9 ]. ad fincm. idem fit fi in angujie 
pinnactdtjforamtne decujfctur.p.112. 
cap. ?i. 

Cnftailus melior vitri*. p 40. cap. 24. 
titu dtaphamta* quomodo dejtrua- 
tur.p. S9. n. 2. vtde Zxpcrtcntt*. 

D. 

DenfitasMeaij rmde*ccepta,adRefia~ 
Rioncm nil confcrt.pag. 19 Coroll^ 1. 
comuncla cuminctdenttaobltqna^a- 
ctt Refiacltonom adperpcndtcularem. 
p.ig. conc. i.2.f>.2S. adfinem. 
^cristnfertoris & Atmo$b<eraeadem. 

p. 19. Corotl.2. 
Duplex; alia parnumcontinuatarum: 
alta male connexarum. iUa clarita- 
tem & perjptOfitatem dtafhavotm- 
mtnutt nonmbil; b<ec ommnofcrme 
tolltt. p. SS- t» Xcjp- 2 - Venftta* At- 
mofthtr*. tb. Denfua* partmmctn- 
ttnuatarum vincit clarttatc&per- 
fpicmtate , rantatem parttum difo - 

lutarum. p. SS S9* 9°* oritHY F*~ 
gefattione aut violenta comprefiione. 
p. S$-W rcjp4nfiad2. 
Diametrifolaris^/^w Etipttcunu 
tn mtnutareuecare.p- 9?.c. 42. Ma- 
gmtudmem vtfualem , dttlo atiw, 
Otiadrantt* epera % tnuemro.p. 112. 
cap.si. 

1 x 3 Dia- 
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I N I> 

DiapV»ami!tt. idtmfimiliter continua- 
tumnthtl refrtngit, p. 3. n. 13. dttter- 
fum refrtngit. p.3. n. 13. aut dtffor^ 
tniter continudtuin.pdg. So. v. /• & 
pag. fj: reftingcns quodnam. pdg. 
71. 13. dicitur Atmofp!o<era. tb. pdg. 4. 
V« Dtapham fcquentis fupcrfictes 
continet refrafttonem p. 76. 

Diaphanum idemq^od colortbiu va- 
cnnm p $7 v. 21. 

Dijptuivtas a qna raritate ac denjita- 
teprocedat. p. SS* v. i+.p. S9* 

Dfcl hatfo Soltstn JEqmnoiliisvnJ.es 
prouemat p. 45.^.9. 

DiduCtio So!i« fcundum altitudtnem 
in Nadtr & hemtffhterto tnfertortj. 
pag. jy. c 23. Tuht Opttci , vtde Tu~ 
tu6. Corporis rarefrtftt. Vtde Lo- 
Ctu Rarefdtlio. Expertentt*, &c. 

Dics ctHtles ab ortn ad ortunu , ant oc- 
cafu ad occafnm refrafttonc SoJis am- 
pltantnr p. 49- *• 

^4 medta notte ad mediam noUem y aut X 
meridteadmertdtem>aRcfrdtttoncj> 
nilpdttuntur.p.49 .n.2. 3* 4 

Solarcsvfualcs* feu arttfictales autdr- 
cvudiHrnty femper fnnt longtores de- 
htto, ol refrrafltonem.p. 49. n 4. 

Dies tntegrt anticipantur &peftponun- 
tur Refrattione , tn Spb<eraparalle/a 9 
Cvdldeob/tquts.pdg yo.n, t.p. 120. 
num 10. 

Dimcnfio Solis pafriud eflchorda in^ 
ctrculo Solis db dltquo plano ipfum fc- 
cantcfatta.p. /? c.12. qualu & quo* 
tuplex tb fecundum qudm dtmcnfio- 
ncm Sol Refrtngatur verttctconcctt- 
tricut p /? concl.t .verticdlts,fcdnon 
conccntrtcui. tb.conc z. cxtra Zcntth 



E X. 

& Horizontem. p 14 cwcl.3. 

nzonte.p+iO.Concl 4. 
Diflolutio portium m diapbano gene- 

rat opacttatem ftue colorem . pag SS. 

v zi.pag. if < 90 Eft canffa Atmo- 

jph<er<e caligtnofe & mater confufo- 

nis pracipua p. 70. v.20. p. 71. 
Diftantia. SteUarum inttrfe in hori- 

Zonte vera.p 45- n 6 quare appa- 

reat mator. tltd num. 9 & pag 46. 

n. io.p.99 v. 
Solis a tcrra mtnor esl hyeme, quam <e- 

Jiate.p.cjS.v 16. 
Ttrmamenti a terra an fcnjibtlis ftt ad 

terr<e femtdtametrum > qnomodo m- 

qmratur.p. 47-&4S. 
Diihmia.Superfictet Atme/ph<eric<e qu$ 

matorMoc tnctdenttd radtj mtnus obr 

ltqud^refracltof 3 mtnor % & dd fcnjum 

nulla tn Concauo Sphtrce Lunarts. 

p.i^Coroll. u 

E. 

Ellipfis Solis. Quid nominis, vide Pr*u 
fationem ad LtElorem. vtde Contra- 
Qto. Ittferior EUtpfces medieta* con- 
tratttor fupcrtore.p. 3?. V. iy. 

QuocunqHc annt tempore cont ingit ul» 
hortzonte. p. yr, n.$. Quittes homi- 
ntbm Sol vbtcunquc conjittuttu tem* 
pore quocunque , EllipttCHi dppdreat* 
p. «.4.5. 6. j. Qutuis ocultu £///- 
pftn pecultarem vtdet. & tot dinerfie 
formantur Ellipfes.quot dtuerfafunt 
in Atmoffhicra puntla. pag. y6. n. S. 
& 9. EUtp/es qu<ed*m dnni 1614 p. 
$7. EUtpftn pluutoe augcnt. pag. jj # 
c . 32. nubes elltp/inficans, dtducit: tb. 
Qftob. dtcio. Solfub eU^filoco eodem 

cvnft- 
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I N D 

conffiif aliqunmii* , pag. T9- verf. 

2. & pag.62. verf-7- Ellip/is maior 
quandoqxe fubmatore ab hortzontt 
difiantia, mtnor fub minore.p.rt.Jf. 
Alternm. Superior fiertmetri arcm 
comprepor tnfertore. tb. jf.Demum 
& p. 60. n. /. Longitrtdo eadem qu* 
Soltspleni.p. 60. n. 2. Itmbus ElUpfeos 
inrettam/ineamalit. tb. EUi- 
ff.s tota anfrattmfa, ib. n. 4. Altitu- 
dinii eUtpttca tnconjians variatio. 
ib. n. f. Stnuofrin tfLtpfthtattu . &c. 
txAfmofpb*r*fuperficieft«ttu<tnte. 

p. 61. in Dtcendt. num. 1.2. 1.4 & /• 
EUtpfes horizontales inaqualesfunt. 
%.6i.n.6 Elltpfes altquot anni\6i6. 
kpag.61.Ad67. Mmor EUtpfts adtm- 
purttatem Solis maiorem.p. 6*. v 9. 
EUtpfisplenaria,eadem qu* hortzon- 
talis. tb. circafinem. Mator EUtpfis 
adclaritattm maiorem. p. 6r . v 4. 
EUtpfets altttudo mator fub eleuatit- 
tte mtnore, minor fub maiore. tb. V. 7 . 
Vaporum vticofornm multttudo, tm- 
mtnuit Elltpftn. tb. tnfine. ElUpfis ob- 
fcura, tnlocoobtenebrato clarecer- 
nitur.p.6 7 .v 2. EUtpfeskdtuerftsob- 
fcruata eade phtnomena ofientant. p. 
67je.l4-.EUtpfts venufia,ex claro Solts 
iubarc.p.68 f DeVcntu.turptsex 
CauaUtdo. tb. vartj colores trahuntur 
txAtmofphtra.p.V.v.f.Tremtt 

(f exajperatur. ib. v. /f. deferttn^ 
chartamfaciem coelt, vnde ex ea cm 
Utempertem non mtntu Itcet pr*a- 

pere, quam ° l * m ™ teYts ™«M i(i 
LHnapag.V.&^fonpluutMnoj 

Etuma* ElUpfts matuttna mator & 
ftremor , qma notturnofriopre Atmt- 
fph*r* Umptdafittaefi humtUorp. 



E X. 

72. & rt.CaliginofaAtmofthartel- 
Itpftnparua & obfcurdfubmimfirat. 
p 69 J.Deinde.&p.^^v ii.tertphe- 
rta EUtpfeos fepeprtcifa & mandtttr 
terminatain chartddelabitur.p. 82^ 
Modt Elltpft* obferttandt quinfrp. 9»? 
c 37. ElltpfisfaUaxquandoconttngat, 
<um tn Sole tamen nuUa efi ,&quo- 
modocauenda.p.94.t-4t. EUipfinSo- 
Us ad minuta reuocare pjf^. &97- 
qutbta temporilut captddaftt EUtpfis. 
p. 97 c.43. DexterrtmefolmQuadrd- 
tiiltnearisopeindagatur.p. 112. c. //. 
EUipfts eft fumm<e (? infima folariM 
punttorii Refiatttonis dtferentia.p. 
113. EUtpfts contuntta, contugata,rd- 
dtcalis,qu<e.tb. EUtpfis adEUtpfmpL, 
habeuvt Refrattto adRefratttonetb. 
ex Ellipfi cum fua Refratttonepraco- 
gntta , aftus EUipfeos 'RcfratttoneeU- 
cere.tb.Modus condendt Tabuiam El- 
Itpfeon, & Refratttonum.p.ir+.obie- 
Ettonescontradtluuntur ,pag 11 f. & 
116. EUtpfis antmaduerftoomntumo- 
pttmeprodtt Sote tn Refratttone ver- 
fart.p. 126 ctrcafinenu. 
Ecclipfis Lun<e hortzontalis centralis, 
quid frt. p.iot. quomodo ex ea Refra- 
ttto cognofci pofitt.p. 102. 
Eleuatio Solis fupra horizontem qua- 
modo obferuetur.pag. 112. c.ft.pun- 
ttorum item ipftus , fummi,medtj & 
infimt. tb. v. 24 quid/it Eleuatto.p. 
10 r. v. 19. advartaSolispunttain- 
fittuipoteft.p. 109.V.8.& quomodo. 

p.I12.C.ff. 

Exceu icitas Solis quomodo notartpof- 

fu. p 99. v. 26. 
Ex c< fl u* ac defcdus diametroru fo!a- 
rtit.nminutareMC*tur.p.<)S. <■• 42. 

Ek- 
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I N D 

Expericnraryanar. Vfcw*m ingene- 
re circ* Refi-afttones , pag $6. $?. 

CAp. 1*. 

Vttrorum circa Rcfiaftiones infpecitj % 
pUnorum, p. 37 c. if.n. 1. planoco- 
ucxorum & pUnoconcattorum,p. 3 J. 
n. /. 2. Conuexorum & Concauorii 
homocentrtce. p. 3$. & 39. n. 1.2.3.4* 
j. conmexorum & cocauorum vtrtn- 

que.p.39 n 7 2 3 
Cnftalli; CrtftaUHs,c<eterUpartbH4,fu* 

perat vttrum. f.40. c 24. curple- 

runque a vitris fuperetur ,cauffa eft> 

ipfttu tv fubtgendo contumacta y & *r- 

ttficumvecordta. tb. 
Nubium; aquetad rcfi-attioncm aptio- 

res t terreii*p.4i. 
Ncbu-arum.^ig, 42 nebulofumcoelum 

mtnm refrtngtt fereno. tb. 
Ittmi, detremoreSolis >pro ftalilienda 

fctnttllattone ficllarum. p.41. $. Con - 

firmata eft. 
Aqua vttro tnclufa potefl omnia ,qu<e <vi$ 

traaut Chrifta\lu*foltda, &c.p 43. 

verfi. 

Lignasnobfcurum tralucentia ignitum: 

colorem cxhtbcnt.p. 6s.v.2i. 
Nubes coelo fercntfitmo tn aere nafcun* 

tur & euanefcunt. p. 73. tn otteft. 3. 
xjltifttma monttHm.tuga hyeme ab ani- 

malthuincoluntur.p. 77. n. 11. 
^4jua ampulit infufa, a crtftallo nondi- 

fcerntturvtfu,p. 80. n. 2. 
NebuU y ntx autpluuta cadens , remota 

Vtfutfpifitor apparet , quamfit.p. |/ f 

n. ctrcdfinenu. 
Corpork rartfccntu & condenfandt **+ 

rta expenmenta.p. Sj.& S^.Cpag. 

Sf . atqtseyo. 



E X. 

Tukt adobteft* vicJna & remota.p.9^ 
F. 

Fjcics SolU in chartam delatafiacienu 
C&lidenHncuQ.p 71.&71. adfivem 
& imtium. 

Tactcs ac manus <tftuantU hominU qua- 
rcimumefcant.p. S7. n. t). 

F gura Soli^ irrefiattt ctrcuUrU. p. 1. 
n. 1. Rcficiclt tn Zentth & NaJtr ctr- 
cul0rts.pag.3f. n.z. Inter Zemth & 
hortzontem , & in honzonte rotunJa 
elltfrtica fecundumaltitudinem. tbtd. 
n.3.& 4* I*ter honzontem & Xa- 
dtr, eHtpttca ,fed altttudtne excedente 
longttudtnem.ib Soli* ex centro At- 
mofphtrce confpetlt figuraesi circn- 
lam magnttudtne naturalt.p.36. n. 6. 
Ftgura Solis ex nubtlus aquofis.p. 41. 
ex Nebulu.p. 42. 

FiguraElltpfeos vntformiyr deficiens ex. 
(uperficicterfa.p. 70. v. 14. 

Figura fiderum munditer in chartanu 
delapfa per tubum inuartatu . exbtta 
proportionem iUorum vtfkaR. p. 99. 
netjue diftantiatUoruma tcrra fenfu 
dtffcrre cenfebttur. tb. 

Fumi Solemtnqtttetant ,p. 42. f. Cov- 
firmata eft.Jkin Atmofl>h<tr* cali- 
gtnof*if*ciHntixb*Utio*cs(icCA. tb. 

VJ9.&P.70.V.2Q.&P.JI.V g.&c 

Frigetadio cum continuatiom tHibat* 
p*rtium di*ph*ni , Pcr/picututenu 
coufiru*t.p. $S. *dfincnu.. 

Fundamcnta totius operu. pag 1.2.3 +• 
C. t.p. f. c. 2. $. 4. T. 6.7. s<.9. 10. 

Rcftattionu ndlincam pcrpcdicul*rem: 
p. /7. c. r$, n. 1.2.1 +.J 6. Qu*nttt*- 
tu Rcfr*8tonis f p.2Q.&2i. #.1.2.3.4. 

G, 
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4^ 

oti 



flibb?» anftaUm & finu§fi hiatm in $9- 
lis Ettipfi,n$n oriuntur ab tnumbra- 
tione mtcrictlt corporis opaci , a 
lieftatttone tn flufittate Atmofphxr* 1 
fucerficiefatta.p.6e.(? 6?. tn Dubio, 
& Dtcendc. n. /. ^.4. /. 

GLcics tiaucfccntt partt non eslconti 
ntta-p- $k n+ f - mtmutrarfparetqua 
*quap.$g. n. 7. 

C anitas Vaporum vmformi* Atmo- 
jpbAram inhumtlcm ctquabtlem & 
terfam fuperficiem conformat^p. jc. 

GrciTi vapores apparent inquohlct ho- 
rizcnte , dtfparent in Tjentth quouts : 
vnde neceffarium eH eos terramv 
hfy & fcmper ambtre.p. 8t. & S*» 

Globus tcrrc ftrjs debtte eollocatw , 0* 
Jiendit % datoquocnnqut ter^pore.qtti 
homines fulfint hcmifph.tr 10 a Sole tl- 
lummato. qmeundem habeant tnfto 
borizontt oricnte % qut ccadentep.yy. 
n. 6. quieleuatnfupra ettndem qtettn 
Zcnith.p f6 n.<j. & corfeqncter 
qut E^pticum, qttt ctrcuianm,&c ¥ 
HL 

Ha'i t*fiue exhalatttnes terreflres, ftnt 
cauff* Atmofphar* cahgtmfe , tfla 
lUtpfs fjuxUM. fag. 6(j. V. t. p. 70* 
vcrfitg.. 

Ha<-i r as tcpens apparet dtfltnFttu ah 
re.p. $2. v. y. 

He < f opium profcuu^cflAdcogno- 
fcenfum contaclum vlumxm Solts 
& Honzontts.p, ut. V. ig-** 

Hc-i ifphariusi. Ouomodo fe haleat 
stfparens hemtfih<criii ex Rtfiattto- 
m.f.43- c.27. anumcrot. vjque ad 



ir. antotum^ vet muttet tots compa- 
reat, quomodo reftiatur.pag. 47. & 
48- Quthomtnes hetntfihttrtc a 
tlluflrato fubftnt, temporcdato quo~ 
cwnque, explorareglobtterrefiris be~ 
neficto. p.jf. n. 7. Sol AtmofphAnehc- 
mifpkdrtum tUuflrat , & totut {n t*- 
to atqtte finguLis etujdem pun&is rc- 
fitngttur & m Elltpfin confermatur : 
ftcutfolet tnjpecttlo. pag.56. n.$. Sol 
refiaclus totum hemiffhtriumvapi- 
dum tmplet.p. ug, n. 2. Sol& vmlra 
tcrram eodem hemtfrhariofimnlco- 
parent.pag.130. c.y6. Soltnoppofttis 
hemfphtertps fimul conjptcttur. p. jj. 
conc. 1* 

Hor3. In Sphara reffa aut huic vicinu, 
R eflaflto tantii tn horarum portiones 
fnavim exercet.p yo. y. Hora 

ortus &occafuin rcfiaEttoneeadetn- 
dtcaturab horologtts qu<eexaltttudt- 
ntbui confiaut/tr qu* futjfet tndtcata 
ab tis abfque refiratlione. p. j dtcen- 
do 1. ftcufffit in fctothertchs altis. tb. 
dicendo 2. Vcra ortus& occaftiiho- 
raadrefratliovcm cognofcendamjci- 
ttt tst neccffarta. p. ic+.p. top. v. 26. 
Ex Hora feuHorartoortm occa ttfitc 
typartntisy & loco Solvs in Ecltpttcoj> y 
Refi acitomm & iiUa eliccri_>. p, 12$. 
Coroll.7. Exapparente&verahora 
cognt a Refi*atttonem & altaeltcere. 
tb. CorolL g. llor^m Solts apparente 
& eiu4 Ttfi-acltonem temporeqttocii- 
quttndagare.p. 126. Coroll. g. 

HoranaeLinca?. Sol.fitliu.vmbrafli- 
li> hnea^ horarta funtin eodempla~ 
nohorarto. dtcendo 3. hinc tn^ 
fttothernK horoiogix > quaexfeElto- 
V mbm 
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nihm circutormn horariorum qnas ij 
Cttm plar.ts horo/ogtartisfactttnt, con> 
ftrutta funt , vmbYafttlt a Selcbori- 
zontaii rcfraElo proicft* , femper ca- 
dit in tiiam ttncAm horAriAm , quAm 
cecidtjfet ab eodcm nenreftaflo , in^ 
SphtrA obliquAp. f/. & j2. dscedo.f. 
Honzoo fen(ibilis,*# Ctrculorumlon- 
gttudtnU folarU mtntmus f. //. c. //. 
num. u 

Pcr fe n$n eft menfura maxim^ Rcfra- 
8tonU,fcdpcr Acctdens ; quiArAdtus 
refraft 9 cum tllo ceinctdens.eli reEttu 
adverttcate ttneam, & tlle eft radto- 
ru tn Horizonte refraEtoru maxtme 
rcjraflus.p.27.c.20. EtcuattoSolUfu- 
fra Hortzontem tuftamator % quare^ 
& quomodo. p. 33. c. 22. Sot tn Hori- 
Zonte 9 p.jf. v.6.&confe£t.4-(?c. 

Horizon folut ftguram refraclionenon 
mutAtcumfuupArAlleli6.p.44* n. 7. 
cxaltAtur tAmen. tb.qui in locttm eitu 
fuccedtt eft tnfi-A. tb.n lo ftderA tn ho- 
zente quomode fe habeat. p. 4T*n $.4. 
f.6. 7. t* 9- lo-p- 49. f* Cur 
in Honzonte Solmator cefeatur .p 4f* 
v.2. Qutbus populU,addatHtempi>u 9 
Sotcomparcat tnHorizonte Elltpttcus. 
p. ff. n. 4. & f. quibtu tnfemtctrculo 
hortzontia ortentali, qutbtu in occtde- 
talt,globtterrcftrUopcra, explorare. 
tb. n. 6. qutbtu fupra horizontem & 
quantu tb.n.j. Cur fcquatur pluuta 
Hortzonpurgatus.p^z.v tz.Horizjo- 
tU cttm Solc contattnt.p.t 10.ttuc.ro. 
Hortzotifcum Aiquatorcfeftio.facit 
Ltncam Aiquinotttate.p.r27.c.rr* W- 
de, Ac.qutnotttum. Altttudo. Dtmcn- 
JioSolU. EctipfisLun<e.Hemtff)h<ertum. 
Uorarnelwcte. ll§rologtafolarta. Lo- 



Cm Solis. Longitudo. MacaUfo/ares. 
Ortus,Occ*fus>&C. 

Horizon veros dtftat afcnfibili 9" ,inj> 
Itrmamento; f, in Sphetra S$lu : vn- 
de Sol Vero Horizontt ccntraitter iun* 
Stus, \2. fupra fenfbtle exporrigttur. 
qu? resfactt, vt ininftrumentU & 
pratttcU molttiontbtu duo tftt hori- 
Zontcs pro eode fumantur.pr^efertim 
ApudGnomontcos.p.i2i>c.f4 tnAdm. 

Horologia McchantCA fecundum Solem 
refi-Aftum dmtta, pcccant p. ?4.n 9' 

Neceffarta funt ad Rcfracltone Solts co- 
gnofccndam.p.t04>p. tof.v n.p.io6. 
C.49. ab occafu vcro puntltaltcutus 
folaris ad t AppArentem vfque , mon- 
ftrant fcrupula horaria Refrattioni 
refpondentut.tb. 

HoroIogia,y5/«rrM ex Solis altitudtr.il 9 
fupra h$rtzontem confefta , vt funt 
QuAdrantcsXjltndrt. &c.oftcnduvt 
locu Solis & hora eandcm,q«* ft tft t 
tftcnfk aSote irrcfrA&ofieb attttxdwe 
eade p.ft dtcendoi. idcmfittnSph*- 
ta rcEta ab alti* horologiisfixts fub cr- 
tum Atcfe occafum.tb. dtcendoz. Lr- 
cum Solu in Zodtaco legitimum reti~ 
uent fub rcfrAtttonc horologiaexa/ti- 
tudtntbtu.p f2 n.j.aliAmutAnt tb. 

In Sphjtra ibltq** Sol tn horizonte pofit 9 , 
attam Uneam horariam olumbrat 
fttlo intcrtefto refrA&tu,quAm obum- 
braffet irrefratttu in horologiU vcrti- 
caitbu*,&c.p. fi dicendo;. 

Humcftacio & frtgcfAtttc gcnerAnt At- 
mofjihtra fereva humtte. p. 72. adfitt. 
I. 

Idolu SolU ex$ticum,fiuc Prob/ion ,pre^ 
dromttt , aut monftrofa eiufdeimAgo, 
cUipfsfimilufcd multo maior , non eft 

fot* 
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Soi, tieqjurtu ippttt radtm.nc^ mtrt 
colorcs vapornm^ fcd commtxt alu~ 
cis foUtru & (olorum vapontm mfi- 
.tprttm ffectcs , tn vtfumallapfa t &c. 
p. 67 & 6S.C.34. 
Ignts > rartor eBatre y ftdmmHsptrff>i- 

citw.p $7 *dfintm. 
Inuco Solts Elltpttca obtttfe IhcLui%m* 
ftrisfit tnlocoobferuattonis vndtync 
\cientbrato p. uz adfincm. 
IhtMftn* ang. {*\.ffi.*Q ^.pnnlbtm. 

$b. ltnea 3 p.i<v 29 p.i&v 3. &C. 
liKitlenti.T angulus queradt$u Svluad 
ConueXit*tcm fapof4f*tit> 
^oian^ulo^ucm rad$$urefi*attits adc- 
arefjumex afdem vaportbta cum li- 
*nea pcrpcnd$cular$ comprthtndtt.p. 

Incidentsa omnis velefl rttfa, vtl olli- 

qn*;p.zo.c i+.n 1 fH9.c21.v4. 
LKidenti-irfAf** >f* ctt refrnflioncm: 
p.ij.c.i?.* i.rctl*qM4.p zo.n.ui>% 
ptrtphcriaobltq*tor 9 qnoradit} * Ca- 
tbt otncidcntt* remet$or.p.2i c.tf. 
jnctdentitCAthettu. tb InciJhtafi- 
ttejtcadtpotentta nonfactt reftatlto- 
nem. p.32.inrefp.adi. & z.oritttr ex 
radto contaflw. p 29* v > #*■ l» clin *' 
ttenum termtnm e& rtdtm ****** 
gens p sz.tn &fl>.*4<}< $M*xtm* /*- 
ptrpianvm t»cLn*tto dsurmmatH 
impoftthiu. iYi vide R*dtn$. 
layc\oco^voe\^lnctd ntt<e radto U- 
ct iti* fidtra , eodcm modo refttngun- 
tttr.P. i$z.n.+. 
Iiclinatio Linesfuperfuptrficie, quti. 
pag 4-V 9. Axvsfolariscontadlineam 
vtrticale.p.7 ** Incltnattontsqu^ 
tita<sett angul^apcrpendtculart & 
inctdctc Itnca comprehtnfiu.p.zoji.Z. 



E X. 

C*r .?• fuper ahevim natura iiaphann 
f*tt*>estcauJf*Reft*{}ionis.p.zi.n.4.. 
IncltnationHm ad feje habtttfdtncs it$ 
tttfitgantnrpcr Ummata tjutnque <t 
p.21. adz7. Iic/inationn a radtatt* - 
mbus vntttspunfit in vnam psrtphc- 
rizm fatlarnm quantttoA compara 
ta.p 2i.c.if> Incltnatto ad arcum co- 
cauum, tdtmquodtntema.p 22. ci6. 
extcrna fcn adarcum conuexu. p.zt. 
c tf.. & p. 22 c. 16 tn Coroll. Incitna- 
tto radtorii adpertphertaex vno dta- 
metrt yunilo ad dtuerfa pcriphtri<t 
tmtjfrtim. p.23. c.i7.p*z* c. iS. \n- 
cltnatto cum potentta, & fine pottntta 
fecandi..p.2<}. 5. 
lnftrumcnti pro obferuanda EUipfi T*~ 
brtca p. 91. c.28. offictaparttH huitu 
inftru mcti.p.92. c S9 ■ Vfiu>p 93***+* 
QanteUtn ntfit.p. 94. c. *u 
JL 

Kaimata &Chafmat3 funtradtj fol*+ 
res in exhalationtbg & vaportbtu re- 
ftatyt.p ist.adfintm. 

Io. K'pleri deRefiafltontbu6& altilu- 
dtne Atmoffh. fentent$*,&c.p.74'7f* 
L. 

Linea j$$uinottt*tii ob Refi*ttienefc*- 
fibtltter curua, ettaft motm Solispro- 
prnu rtetfctialfyjReftafltoncfenffti- 
Itter rettaefct.p. 127.128. 129.CSJ. 

Lincst adCircu/S ebltfi* qu* ftntm*- 
gU ac mtntu obltqu<e. ap. zt. vftfe ai 
p.Z7. 

Linea IncidentU p.4 v.7-*diacctangu- 
lotnctdcntt*. p 4.V.9 item protra- 
11* a ngttlo refraftto n ut ib.v.12 A Itt- 
tudo vaporum extpfa vttcittucjtig*- 
hlUp.lz. v. 9.p.37* 

V z Mcri- 
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Mffi&m *i Refraflionem ncceffaria. 
p.f04.c,4S p. 106. c. 49. 

Linea perpcndiculari* ftncaidtto eff 0 • 
rnnisea, qu<efuper Uneam aham aut 
fHpcrficiem erigttur , itciturcfo Ca- 
thetni. Qvanio per pttnflum Uci- 
Aentt* vel Refraflionis tnccdityitci- 
tur Pcrpcniicularis RefraflionU, vel 
Pcrpenitcu/aris ai quam vel a qua 
fit Rcfraflto:pag.$. n.13. p.4, v.3. 
p. $4 u vit.p 3f. v. 13, 6 c. adtacet 
angu/o Vicidentitp. 4. v.y. ttem an- 
gu/o Refraflo. p. 4. v. if. Quanio * 
punflo vftlit ffper fuperfictcm re- 
frafloriam ertgttnr , appellatur Ca- 
thettu feu Verpenitcularu inctien- 

tiiC.p.Zl.C>2). 

L t Kc&T, Ere&x, Dirc&x itfrri- 

men.vtie RzAius. 
Linra RcfrafltonUfcn refrafla. p.4^7* 

aiiacct angulo RefraflionU , pag. 4» 

verf.u. ttem Refrafto.tbti. vcrf. 14. 

&c. 

Verticaltt» f< 1. n 6.incft plano Rtfra- 
fltonU. p. n. y.p. 6. c. 3. cfl eommu- 
munis feflto ommum planorum Ver- 
ttcalium.p. 7. c. 4. 

Lincse, Incticnti^e, VerpeniieuUrU s Re- 
frafla feu RefrafltonU , Vcrttcalis, in- 
funt tn vno Refr-aflionU folarU fiano, 
qttod cfl femper (y folumpLxnum ali- 
quoi Verttca/e.pagy. num. 4./.£ 

fi erc 

D c Linets plura fi volcs, rcquire : A/ti- 
tuio.Longituio, P/anum , Sefbto, Su- 
pcrficies : Dtmcnfro, &c. 

Liquahilia*Mf///4 plm leci occupant /t- 
qncfatta, quameaiem confiipatiU. 



E X. 

Locus, ampliatur rarefaftione ; con- 
trahitur conicnfattont*. pag. gy sg. 
$9 90. 

Locu-, Solis* Apparens ieterminattir 
altnearefrafla p*g>3f c zz. 

Lqcm Solis refraflt, tUtbat 9 manet in Zo- 
iiaco, ofitfus in horo/ogtU cx altttuit- 
btufalrtcatU.p. yz n.y.transfcrtnr 
in ahis fcmper & fub omnt Sph tra. 
tb. Solui JEquator 4n Sphaera reflajt 
So/em tn iel uo Zoitaci loco retinet, 
reltqui parali:h cuagari ftnunt , & 
quare p. yz. (? j}. n. 7. 

Locus SolUvtfm & verus fimper funt 
tn codtm verttcalt feu Rtfrafltonis 
plano. p. 10 f. ctrca meitxm. Appa- 
rens in Honzonte ; verus tnfia.p. 107. 
4tifinenu+ 

Soljccmnium hcum apparentem motm 
iefcrtbttltneam irregularem.p. icf* 
verf. 1. 

VerM Solis in Jlorizonte loctu qnis.p. itj. 
Apparens q*is. tb. Soii tllt quorum» 
Zenith So/occupat y vticnt Solem ul> 
Veroloco. rcltqm ommsin alteno. & 
ftc iiem Sfil ftmul & femel in muitis 
locUconfittuitmr.p.ng. n.$ % 

Vernm Soltt UcuminZoiisco inuefltga* 
re. p. 120. v. r.txeo *mpltt*itncmj 
ortiuam truere. tb. Corott.z. Refra- 
Etionem. tb. Coroll. 3. 

Verum Ucum Solis qnem hahtinparaU 
lclocruere.p. uy. CoroL 7. 

Loca ftngulorHmcccltpunflorHmrefra- 
fltonefnnt alttnapr^eterZcfeith.p^ 
nnm. 2. 

Huttafiicra extra ZenithinfitisDifun- 
tur locis.p.44- n. 1. 

Loca 
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LoC3 terr<ting!ohinuenire y qHibtu SoJ f 
dato qmcunqHetemfore^ tn ttorizott 
<velortaturvcl occtdat EUiptrcw. f. 
jf.n. 5.6 qutbtu Solfufra hortz^n- 
tem & quantnm ekuetur. tbid. n. 7. 
^utbtuin Zentth ex;fl*t. f. y6. V. 1. 

Longitudo Sotis primana , efi dtame- 
ter eiufdem altttudtntperpendicula- 
ris.f. i. n. 9. p. 3. v.i & 8. f. 6. * 3* 
Concurritcum horizonte.f. n.V.i. 

Secundaria, cft chordadiametromtnor 
tn fblari ctrculo , Longttudtniprtm* - 
rt*par*Uela.f.2. n. u.p.j. n. iz.p. 6. 

cap ?• ; 

SccHhdnm LongitHdinem Sol extra b$- 
nzontem fenftbtliter nunquarefrin- 
gitur. f. 7$. r*. f •«• vn bmzM- 
tc omntuo non. p 16. concl 4 

Long<tudini* dtmenfwnes pafitu* qucc 
& qttotteplices.f. *3- c 12. quom$«$ 
& quando inusfiatreftattto.pag. 16. 

Lonphudc Solxdefcit , fii 

ltrcr.p. 3 !.c.23."3&t- * roUui 
fenfm , f.60. *• 2 & *■ z6 ' Kettn '~ 
tnr eadem V»* M$ i eadem tuh apcr- 
turtu. integro anno ,laxato dmerft- 
mofctuU &*uartat*etufdemaf*- 
pyrodtfttntta.f 9$ 1 4+> 
^L^tttur eadcm a ^fraEltone qu* 
Sol f.M. af.2.f. i;2.cr7.colortbt« 
frisampeJiatespranHnctat.p. 7U *A 

finenu. r . 

ix Edtp/iaHt$pp$fitione LnntcumSolc 
tn Uortzonte centraltjtcet Rtfraftio- 
nemvenartpag.tot.&toz. Colores 
Lun* eckffrt* maximefunt a radtis 
tolartbtu rcfratiis,vmbr<e terren* 
commtjttt , fr£ ohcUtu Lun* vul* 



E X. 

tnm aBap/fs. Uequ*q**n*veroaHt 
snfitifuntanatur*, ant abaereLu- 
nam ctrcumfkante ftrocreati. p. 151* 
conc f.6.7. LunaaVaportbmmintu 
exagitatur qua altj planeta autftcl- 
U. f. 9JB. c. f7- 

Lux Solts dtutius commoratur in quo- 
mis loc$ , quam tenebr*. p.f+v.S. 
Lhx Solis^btundttwr & confunditur 
abexhaUtiBmbusvifcofts.p.70.71 & 
pafiim. Mala tubt Optici apertura. 
p. 91. v. u. clarefctt tn loco obfcuro. 
p. 112. ad finem. Stellarum exigua 
& debilis; tdeoc^ Vaporum tnturt* 
wagiscxpeftta. jft«$2. cj7- v>3* 

M. 

Macul* fobres , nonfuntin Sole , more 
tamen Solis refrtnguntur p.iff.af.$. , 
xum quo m Hortzontc confidunt.p.47> 
verf. 1. tn eodem nonfemfer viftbiles. 
f.6iv 72 & i6.f. 6y.v 2.tb.ctrca 
finem.p.66, v 11. tb. paufopott. ln- 
dettta Tubt Opttctlaxationevel con- 
'trattionealtenis unguntur colorihts, 
velomntno fuffocantur.f.tfV. r/. 
M3gmtudo Solts certo tndagari non fo- 
teft >[ub ortum aut occafum fluxu a- 
qua ant aren* > cnrfuue equt. f. $9. 
v. 13* LUtffis oritur ex humtlt Atm$ * 
fphtera. f. 70. v. 16. SolU afparens 
feuvifualis quomodo obferuetur.f. 
J12.C fi. Reftafttonis v*rw modis 
indagatur. vtdc Quantttas. Modus. 
Refraflto 9 &C 
M4t c cur magis traluceat quam fua* 

fpuma.f. $9>n. 6. 
Ma f ?o Solis ttferior quareplvu contra* 
hatur fupertore. fag.^.v. S-f-3T* 
V l v.i*. 



I N D E X. 



V. 14. quaudofc tamen fuperior phu 
iott tnferiore p nr Reffi. z immtm- 
dns propter m*lc comp*xtlam (uperfi- 
ciem p. 7/. i>. 1. quomodo SolU fupra 
horizomem elcnatio commodeotfir- 
ttaripofitt ad margirie SolU feu fum- 
mum fcn infimHm Quadrante linea- 
ri p.112 circafinerru. 
Mecbn nica ad Mathejin funt necejfitria. 

p. !•)'. & 106. 

Mendunus quotidte femelcum Circu- 
lo altitudtnts prtmarto concurrtt.p. 
92 n 2. quo temporc fi alia* vnquam> 
alttfudo SolUprtmarta tntegra fintj 
Illtpfihabertpotefb.p. iu.c.ji. v.u. 

Mcnfura maxim<*refi'a3tonU , eft ra- 
dtus refiattionUad verttcafe Uneam 
rctttu.p 2! c.20. 

^tltitudtnU Atmofph*r<t definitancfci- 
tur.p. t4.v. 4. 

MsP.ftK* communU dcfcEltu EHiptici $ 
& AltitudtnU totalU feu Longitudi 
vu , vt eruatur. p. 96. & 97. fuffictt 
vt fenfit fit eommcnfurabtiu. p 96. 
v 24. 

Miraculofi SolU fiatio tempore Caroli 
V. cntigit Refrafttone. fag. 62. jf. 
Scnht. 

Modi obftruandi Elltpfin.p.90. c.^.fa- 
hricandt & vfurpandt infimmetum 
obferuatorium , a pag. qt.adgs. rc- 
uocandt defcttum Ellipfeos ad mtntt- 
ta. p-ff 96 97' Longtttidtnem Solk 
in chartam tmmtfli eandem fempcr 
retinendt. p pj c. 44. Modt Refra 
Htonem cognofcendt cx TabttlU,obfcr~ 
mattontbm TjchonicU, Altitudtne At- 
wofpb*r4,funt incerti aut dtffictles. 
fag. i$o. f*dlu & certtu , fcr 



E t ItpfivLun* horizontale centraUm. 
p. 101.C. 46. Atij facilcs (? 'ccrtifinc 
calculo a p. 10 j. vfifue ad p. 127. fer 
capita feptem conttnua. Modw tnue- 
nundt contaHum SolU cum henzon- 
tefitHVerum feu apparentem fecun- 
dumpun&am imitm , medium y fum- 
tnum.p. 1/1. Inuentcndt RtfiaStonem 
cx hahta Elltpfi cum fua Refiathone* 
p.113. CondcndtTabulamVniuerfa- 
lem Liltpfeon p. 7/4. 1> 9* Obicftioni 
contrahtcfatUfit p. 116.V. 13. 
M OOtCS ettam aittfitmt h'imttiorcs funt 
pUrumqie fuperficte Atmofjhtertc*. 
p.77*n iuiz. & 13. 

N. 

Nccrflitas ElUptici VhtnomeniinAfirt- 

nomia.p. 114-$ D/ccj. 
Nix comtntu rartfitmacadens y *pparet 

cmintudififitma ,propter longtmjpa- 

tium, quod pluresfioccostnpjrami- 

dtm Vtfortam congeru , &c, pag. Ji. 

adfinenu. 
Nubes & N.bular SoUm varic tranf- 

formant. pag. 42 (J pag. -7* 

num. 1. adfintm. 
Ncbricub SoUm Jctndst , p. jj. c. $1. f. 

OfobrU. 

N cbula vicina rara & iUufirU % remo* 
ta denfa & objcara apparet ; ttiud 
froptcr panciorts \ hoc wb plnrts par 
ticuUt %n vnum radtum vtfortuinj 
congcftat.p. Ji. ctrcafincm. 

S$l in ch trtam proiicit NubU candtdd* 
ftm tlazhrum ex Vttiofa tubi OJttct 
didnftione. p. 91. v.n. 

Nnbci cum fim t artoresajna, min u 

tamcm 
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t*mentralucent y & q**re 4 p.fo n.io. 
Vtie Expericntia. 
Nuroeros fra&os fcrupulis frimU *i- 
harefcentts, inftcuni* , & tertta re- 
dtgtrc.f. 96. v. 18. 

©bieftione*. VroReftaBionttxr*di§ 
€§nt*ft*t.f.*9. * h ¥• iiffolHHU- 
tur.f.32. n. u 2. 3- 4. Contr*itftm- 
fiiontm fuptrficitt Atmofl>h*ric*. f. 
7$. & 79* c. '36. n. u 2. 3. itluuntur. 

p.so.gt. & «• Comra ***fl"*J* m 

pcrficiei cum ttrr* concentricttatem. 
p. $4.tltiemR€jponfo. Contratffitu 
exaltationcmCT ieprcfttoncm. p. S4* 
C 1 $f. RefponietHrtbiiem , & f* 86. 
mt%87. Contra AtmofpktrtiUuftris 
ienfitattm,& Caligantus Rarttatem. 
p. 87- Satisfit tbiicm , &p< 88- 89; & 
9 o. Ctmtra angulum Rcftattionis.p. 
102- Refponfo.pag.103.to4. Contra 
ll:ch in:caobferu*niipraxm p. 10 f. 
dtlutio.tb Mfintm. Contra Pr§p§r- 
tienem Elltpfcon.p. U4 nf. refl>§nfi§ 
ibtitm.&p.itO. C§ntr*T*buiarum 
conjirtitttonem propter excentricita- 
tem Solisf. 116. Rejponfio tbiicm. Co- 
tra linc* JEqmnoWalis RcSlituitne, 
fulUto ettam Reftatltoni* (T motm m 
fecunii impeitmento.f. 127. 128. Re- 
ftonictur.p. 128^29. 
Obliquitas tiem eZl quoiincltnatw.f. 
zo n 1. Raitorum ab vno puntto tn 
ttrcttmfcrentiam allapforum.maior, 
ctt §blicjtiitM > q*° r*diw*C*thet§ 
inctientt* remotior. p*g 21. cap.ty. 
raitomm * ituerfts iiametrttntdcm 
circumferentttepvnaum emtfforum 
ebltquit04 m*tor , q m aperpenitcu- 



E X. 

UriperipherU, r*iius remotior p. 
12. c 16. raiiorum ab vno iiametri 
funtto in ituerfa periphcrta emtjfo. 
rum maior obltqutta*, quo*perpen~ 
itculari iiametri raiitu rcmotior. 
f. 23 c. 17. pag. 24 & *h ca P' lS - & 
vkifiim,ft foris tntrorfut ai vnum 
dtametrtpunttumcoeant.tbid. (fp. 
26. CoreU. t. Choriarnm in ctrculo 
ctntro vianierum mtnor ,remotie- 
rum matorobltquitM.p. 26. 27.^9. 
Obltqutt** Sph*r*inc*ujf*eit>cur 
Reftattto integros iies anttciptt *t- 
quepoftfonat. pag. jo* n. y. Obltqui- 
t&s vna cum intqualitatcparallclo* 
rumfacit vt Sol tnTroptcistarditu 
§ria f ur atcy §ccumb*t, quaminJE- 
qu*tore. f. 97* * *f* u * ior Sfbtr* 
etitqutta* gcncr*t maiorcm tempe- 
ris antictp*ttoncm.p. 120. n.9. 
Obfenntio Utpfeos, u moiU fieripo- 
tett p. 90. 

67. quomoio inftttuenia. p 93.erro- 
res quipofitntcoricurrere>& quomo- 
iocauenii.p.94 Ohferuatto Refta- 
Elionisabfquecalculoper Ecltpfes aut 
oppofittones Lunares.pag. iou c 46. 
per veram ortut aut occafus horam, 
prterequirtt Ltneam Meriitananu, 
Quairanttm Linearem , ortus occa- 
ftuj 3 tempus,Horo/ogiumMiechanictl 
p. 104. c 4S- & p- ^6. c. 49- vbtetia 
acceitt Quairans horologtariu/. 
Obuerfio Tubiopttci tneb } eruania E/* 
Ufftt aichartamfnpcrpinitcularis. 

f .93 v 4. 
Occafes. t£**U*§ reftingit. pag. 27. 
c,2o. quibm homimltu Seloccumt<it> 

d*t§ 
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dato tmpore qtmufiqui exglolo ter- 
Ycflripcrfficere.p. yy. n. 4. s 6. Sub 
occafum & pr<eferttmfoIJlttialc ma- 
x;?ne captart potcslElltpfis p 97 quia 
tardtu cft tn defccnfn Sol in occafu 
Vero poftttu.totum cUttattonU arcnm 
tjucm fnpra hortzontem apparenter 
occupat, dclct RefraEttmi.p.iof. 

Occafu? SolU apparensneceffartvu fcitH 
ad Rifacttonemplenariam.p.io6. 

Oculuf. Infuperjiciecouexa Atmofthit- 
YApofuuss Solem fupraplanumcon- 
ttngts allapfum , rcctpittrrefraElum. 
p.i$.concl. r. Intrapofittu^refraclU^ 
tb. conci z> incentro Atwcfph<eree,tr- 
rtfraElum. p. 19. conci 3. intra At- 
mofphderam conflttutus,juomodo So 
lem contraflum vtdeattnZemth.ho- 
rizonte & tnter htcamlo vagantcm. 
P J4« & 15- c - z y qnalttcr cundem 
ajptctat dtduElum fccundum altitu- 
dtncmjnfra hortzontem,tn Nadtr & 
tnter vtraque. tb. * 

Oculus qutuus pccuitarem elltp/tnfufci- 
pit: vndc tot Ellipfes & Elltpfeondi- 
ucrfe bafes in fuperfictc Atmofphari- 
ca exi/iere oportet , cjuot eculos tn he- 
m>fph<trto Vaptda coilocan eft pofii- 
hie p f6.n. $.9. 

Opjcun^ tdem qnod cohratum. p 7t.V. 

4.p SS v.2S.p. S9 &9 0 - 
Or u' . Maxtmc refrtngit.pa glj. C.20. 
ftfibu* lomtntltu Solortatur, tempo- 
re date, exglobo tcrrefirt wteU/gere. 
pa^ f r. n. 4. f. 6. SubortHwprafer- 
ttm folfltttalem , opportunt(!tma eft 
lll'pfeos captatio. p. 97. tardtueffc 
mm illc Sol cxortcns. Solverc in ho» 
Ytzontepofttm , td quofupra cmtnct, 
Jkefrafttontdelct.p. toy. 



E X. 

Ortus SolUapfarcHSy ad Rcfraftionenu 
plenariam cognttu necejfartus. p. 106. 

P. 

P.npyrns alla Solem excipiens fit fatU 
craffa , neaffcrctilt fandmtraUicens 
Solts tmagtncm & mactilat obfufcct. 
p. 92. v. it. 

Parclia vndegignantHr.p.49. v. 7. 

Paralhxts addenda, vt habeatur plena 
RefaRtop. 101. adfinem. 

Plaoum JE^ttatorU Gnomonrce fpecla- 
tum^ no ett omnU Utttudtnts expers. 
p.ug.C 129, 

AltitudtnU folarU fccundarium. pag. 2. 
M. 10. p. $. n. 12. Solc extra hortzo -f- 
tempoftto,non cft pUnum Refrafiio- 
nU.pag. y. v.2$. ineodcm pofito csl* 
p. $. adfinem. p. 7. c. 4. p*g.$. c. 10+ 
p. n.V. 6. 

LongitudmU folarU primarium. pag. 2+ 
n.p.p. 3. n. 12. vntcii mtcrplana lon- 
gitudinU eft pUnnm Rtfraftiont* p. 
?. V $!.p.6.c.$.p.$.c.T* 

LongitudtnU folarU fccundarium. p .% 
n.u p.f.n 12 nuliftm So/ecxtra Ze- 
nith pofttoeft planum RcfraEltonU.p. 
y. V.31 p.6. &£• Soicm Zcnith cx~ 
ctmrtcc fofito % vnum cfl Refratito- 
nts.p. 9. c.f. 

PJanum RefraftitnU quodnam. p<*g.4+ 

*Ucrf. 7% 

XcfraElionU foUrU quanio &vbi.vide, 
fupcrficies RcfrafttonU folarts. cft 
fempcr & foUimplanHm vcrttcalu. 
p. /. p. S • c. f. c. 6. c. 7 .p. 9. c. s. c p. 

Planu Vtrticale MltittttdtnUfoUrU pri- 
martum quodnam. p. 1. n. 6. 7. p, 3. 
n. i2.fcmpcr & vbqnt ett planum* 

JRr/r4- 
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Refiattiwis.pag. f. verf.27. pa*. 6. 
cap.3-p.$.c s p-9 
Verticatc fccundum altitudinem quod- 
TJam.pag.2.num. i2.pag.3.num. 12. 
femper ett plantsm Refi-atltonis. p. $. 
v. 20. P. S c 6. 
Vifam Solis pcrtionem a mn vifadtftin* 

gaens. p. j. n.3. p. 2. n.12. 
Pluuia dectdens expurgat acrcm a vi- 
fcofis exhalattomlui , humetiat & 
rcfit gc rat , roridisfy vayoribu* tm- 
^jputs htnc Atmojphrtram limptdam, 
& maicrem Solis Ehpfin procreat, 
p 72. Vartes humiliores & crudio- 
res Atmojph<er<e hebctis ablutt. p 73- 
v. S* in Crepsjculorum matcrtampa- 
rumpotesl.pag. 7J. n. 14* raracom- 
mtnus quarc appareat,quarcdenfiu 
emtmu p. f/. adfinem. 
Praenofccnda./>. /. 3* c - ; * 
Proie&ioncs vmbrsrum in linea* h$- 
rariai quidpatiantur a RefraUtonc. 

p.50. J'- ■& S3- 

Proportio. RefiaHtonum & temporum 
iis reffondentium proportio cadcnu. 
pag. fo. num. 4. Dcfettu* altitudi- 
nU adlongitudinem Solts ratio.quo^ 
modo inueniatur tam Geomctricc 
quam Arithmetice. p. ?j. ***** 

Proportio fidcrum inter fe ekJem titbi 
afcrtura detegitur. p. 99. ElUplcoru 
& Refiatltonunu. p. hfi l™pugna- 
tur^ u*. & ny.propugnatur.p.iif. 

& ti6. ' 
oili amentum& iccrementum EUtpfeos 

rjonettproportionale Solts ajcenjtom 

aut defcenfiom.pag. 9 7- C. 43>p> 

Propwetatcs Atmofthar* Ltmpsd*. p. 



E X. 

70. v. 6. Turbii*.p. 70. & 71. infinc 
& initto. 

Prot h eorcmata. pag % 4* f. 6- 7>S>9<™* *> 
c.2.adti. 

Pionunciata fcu fflfjta, cx communi 

doclorum fintcnna,certafy cxpcrien- 
tui ; de Atmojphar* confittuttonc. p. 

7S-76-77.&78. 
Pun&um Inctdentict&Refiattionis.p. 

3. n. 13. Vnum coelt Soltsq 7 puntlunu 

tn Zcmth pofitum a Refratltoneim- 

mune elf , catera omnta fubtacent. p. 

i6.n.i Oynnia coclipuntta rtfirtngun- 

tur. ib. ajfert. 1. 
Pua&um cxtra circulum ajfamptunu 

in peripheruiradtos mitttt obltquto- 

res f quo funt aCathetoincidcnttttre- 

motiorcs.p.2uc. //. 
Solinpunllis jEqutnoftiorum pofituc> 

cur decltnarc putctur. p.4f* »• 9' P* 
f$.V.2o. cxtrapofttH*>tn tllis apparet. 

p- 53* *v J 9- Ifdte Solvereappareat 
tn JEquinQlli)puntlo.p.u9. n 4. 
Qmma cceltpuntla pratcr Zentth refia~ 
ttiontjuntolnoxia.p. 43* **. t.alttora 

funttufio.tb.n, 2. 
Pun&a Solis trta pr*cipua , fummum, 
medtumjmum \ ortus & occafiu tllo- 
rum tam veri quam apparcntes , ad 
^cfi^horie funt pranofcenda.p. 109. 
& pag 110. Quomodo beneficto Qua- 
drantis horologtartj tnucniantur. p. 
///. Sol tn vntco exfiens punBo, vir 
fitur inplurtmis refiatlus. p.uS.(f 
119. p. 120. n. 8* 

Qiiadrans Horologiaritu eAnJem hora 
ttidxat, Sole tttm reftafto qnam trre- 
X frafto 
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fi*ciofui HuitklivnsJtm. p. dic. 
t.SoUm tn alrcr.o loco nun^uam often- 
dit.pag ?2K\j. Ouadrans Az*™*~ 
thaUspro obfcruandu RtfiaHiontbtu. 
pag. too. LtnearU ad RcfiaHtonum 
tbferuattoxcm ncceffariw. ?o+. c. 4/. 
P*£- ro r- V-t*. Horologtarau catcmii 
vtccm fupplet % tn exhtlenda Rcfia. 
Sliont. p. to6 tuuat ad veram orttu 
& occaftu horam , ex loco SolU tn Ze- 
dcaco cxatte cogntto erutndanu. pag. 
tdf. ortum & occafum tam Verunu 
quam apparcntem .fummt , medt) & 
tnfimt SolU punQ^cognofcenda p.ut. 
Magnttudtncm SolU apparentem , e - 
itucfc fuprahorizentem eleuationenu 
ftctodum punttum fummunu, me- 
dtum aut imetm,ittmj y Elltpfin, Qua- 
drans ItntarU dtxttrrtme tnuefti- 
gat. p in. c. ft. Quadrans horolo- 
gtartm cdocct Ucum SolU tn Zodtac: 
p.iti. 

Quantitts lefiaftionU, eTiangulm Rt* 
fiafttonU, a Itnea rtfiafttonu (f tnci- 
denttiC intra dtaphanum protrattoj 
comprchcnftu.p zo.c.i+.&p 99 c.4S. 
Quanttta* RefiaElionU abfoluta & 
comparata. tb. 

oUtquitatU radtorii ab vno punftocx- 
trmfectu affumpto , tn dtuerfa circi- 
fcrentttpunttaproteResil.p zt. c tf. 

ObltjuitatU radtorum abvno ctrcum- 
ferentiie punfte tn dtuerfa dtametrt 
cadenttum p.zz.c.16 Qvantttaetre- 
cltnattonU radtorum ab vne dtame- 
tripunReyindtucrfapcrtph<tri(ectr- 
tularUcadentium, p. zj r. /7 &Z4. 
atfy p.Zf.c.i$. Qf*attta4 inc/tnar/oms 
Cherdarum ctrcnlt ad circnmfcre*- 
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tiam. p. it. & 17. Ittuationu folarid 
fitpra hortitettem tufta maiorU.p.$g. 

Vtrfif. 

SalU rcfiafle vtjiiufta minor.p^f. n. 
I 4 in/iamator.tb *.i & f.trrefia- 
ttc vift, naturalU.p.^6. n. 6. 

SolU, c<rltj 3 folaru , fluxu aqu*aut cqui 
cur/u, adglobtfolarU fupra hortzon- 
tem cmerftonem » rttte ae^uirinons 
potcH.p.fg.v. tf. 

QHantttattmRtfrattionU folarUcertam 
promtrt, tftangulum RefiaQionUi* 
gradibui &mtnutU exprtmere. p. 109. 
auod haletur velcx confcElU Rcfra- 
cltonuTitTabulU , vclcxmedts obfer- 
uandtTjchentcU. tb & p. tot. velex 
cegmta fuperficiti Atmofphtrica al- 
tttudine. tb. VcL ccrtim &factUm cx 
arcu ctrcult vcrticalis tnter verumM 
& apparcntcmSolU locum tntercepto 9 
per tjuadratem fub vcrum orttuaut 
occaftu ptmttum cogtuto.p. 10 f. aut 
per hor+logium hiechamcum (? qua- 
drantemhorolcgtarium fub appare- 
tcmortum aut occafum. pag. 106. c. 
49- 1"* etiampcr calculum affcquc* 
ris. P.107.& 10 1. 

Quantitatcm Solu apparcntem, eiufde^ 
fupraHertiontcm clcuattontmfccun- 
dumfummum , infimum & medium 
punttumobferuare.p.uz.c ft. 

QuantitattmRffiattto nU dtuerfs modii 
crucrt addt ces a c. rz vf^ adc. ff. 
vtde Rcfiaftto. Qvanttta* crafftctcc 
plant jEjuatorU Gnomomce(pe£la>t % 
itfftat dtamctrum tcrr*. pag. tzg. 
vcrfit, 

QHtntttas arcm RcfiaEiiotii filari re~ 

fpencUn- 



1 N D 

fpondentis> in oppofitacmli piagadu- 

pliCatUAp. I}*. tff. CQtJC.2. &3. 

R. 

Radiusrc&us, erettu4> &direEltudi- 
fitnguuntur. 

R< ttus proprte efl idem qtiirefltls- 
neus,oppontturcj ? curuo feu obltjuo.p. 
1. n % 4. & diutdttur inradtum Inci- 
dentt<?,p. 3.^.13 pag. 17, n. /. pag. 1$. 
conc. 1. &2.V. 17. & 1$. p 19. conc. 
$.p. 20. n. i.p.30. n. 6, &c. Refraftio- 
nis.p.3. n. 13. p. 4. i>. t! . conc. 1. 
V.22 conc^.v.vlt.&c. Refiextonts. 
p. 30. n. 2. p. $3. v.vlt. Eretlum & di- 
rellum. vide loca cttata. 
Ercftus opponitur incltnato y p. 17. n. 1. 
p.ig. conc.2.v.34 p.2o.n.i.(y dtcitur 
quadoy? perpedtcularis feu Cathcttu 
abfolutevt pafitmefi vtdcreinLema* 
tis. quadoq 3 Qathettu lncidett<t,p. 2t. 
c.2f. cum videltcet kfMnftovifiltli 
in fuperfictem refraBo^ta crettut ac~ 
Ctdtt. qmando.y, Perpcndicularit Rf- 
fiaclionis ; fed tunc cTt pottus lineaj 

quam radtus .p*3.*> f h f + u * P-j *• 
concl.2 Dtrettui.p 19 conc.3.omnUe- 
nim dtretttu efl ercBtu 9 fed non cen- 
tra. nam 

Dircftus oppeviturRejfafio fiu Refiexo. 
p.3 n.\3.p 13 cone 3 &c.co*flattiror- 
dmartc ex radto tnctdentne ereclo , & 
eo cfHt a puntte incidentta in medtum 
refmgens progreffiu ipfi conttnuatur 

tis /iquet. Alindetta eft Radtus rctt 9 ^ 
p t. n.4. ahudRaditu adltnea altquit 
aut fuperfictemrettM ;p. 17** />•'<?• 
conc.2. v.34. &pafitm tlltc refti eft 
idem quodrcEUltncum , htcqsdodere- 
Qtmi tlltc rcttaudo appellat radtum, 
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htc incidentiam s &c. UoMHHuqttitJ» 
menpro codem fumuntur Reftum & 
ereftum p. 29. u 3. &c. 

Radius Inclinatus proprie, esi contun- 
tttts cum potcnttafuperfictem fecandi 
ad quamtnclinatur. p.2$ v y.p.32. 
A43. & femper tnter eretium atqne 
contingentem incedtt. Namfi eretias 
eft,iam nontncltnatur, ftconttngtt,iit 
omnino tacet.p 30. n. 3. & p. 31. adj. 
&c. vide Incltnatto. Obltqutta*, &i\ 

Radij ab vno puntto tn dtucrfa pertpbe- 
riapuntta cadente s \quos factant tn~ 
cltnattonis angulos. p. 21* c if. ca- 
detes a vartis tn diametro, aut extra 
Ctrculum affumptis , tn vnii ctrcum- 
ferenti* p. 22 C.16.& tn CeroB. ab 
vno dtametri in varta pertpbari*. 
p. 23. c. 17. f 24. c. lS.quorumobit- 
qutfitmtu eft fui ad dtametrum re- 
fttu*p. 26. Coroll. i. 

PLadius fo!ari< dtreftus quando > p. 3. n § 
13. non reftngttur.p. /7. c. 13. n. u f. 
20. n, t 9 

Kdrz&usfMttJotp. 3. n. it quis.ihtd. 
V. 17. pag. 4. v. 1. venit tantum ah 
oblijuatnctdentta p.17 \c.13 n.i ma- 
xtme obJiqxHi tn horizonte fenfihili % 
ideoj ? rtfiaflorum maximiu p. 2~. 
C.20 dcftgnat Soltrefrf.ttevtfi locum. 
p. 33. c. 22. &c. ttngitur a colortbus 
AtmoJpb*r<t.p 71. <u. / f * 72.adtni- 
tium. C pafitm. Trans Vaporestru 
oppofita Ittcentt & rcfrscfo Gdert pla- 
gam euefius , dupltcat Rcfraftionis 
quantttatem. pag. 130. 131. coiclufi 
2. & 3. conumterrce vmbrofum , ra - 
dios etufdem Jidens tam dtretlos 
quam refrattos ficat > tbid. cencl.4* 
Et per hoc vmbram terrx dttuit > 
X 2 Lunam* 
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Kunam.j ; ccUpfatam co/oribm tetris 
dcformat, & frimla6 qtsorundam o- 
ptmones damnat. tb. concl. 
Incidcntiitvc/tncidcns. pag. f.num. ij. 
vtde Incidentia , Incltnatto , Ltnecu, 
&c. 

Taogcns pure Atrnorpbarrarru nthil 
rcfringitur. pag.^o. cap 21. proprte 
ron tncltnatur ad Sphtram , fcd cfi 
termintu radiorum tncltnatorum.p. 
iz.ad;. 

Kzicfi&io, amp/iat locum corporisra- 
rcfaftt.p. Sf* $6. & gj.fitnotantum 
calort^ , fcd etiam trailtone & metti 
vacut p. gf. ad2.&p.s6 n.6.&j. 
Modns rarefacltonem tutroduccndt, 
C menfttrandi. tb. 

Raritas alta efbpartium rarefaftarum 
contintsatarum ; aha dtffolutarum. 
lUa claritatc & perfptcuttatcm dta- 
phantauget ,h*c tmmtnntt.pag. 

Rt gulxaliquot inquircndi ,<tn magni. 
tudo terrtaddtfiantiam Ftrmamcn- 
ti fcnftbilu ftt nec ne pag. 4f. dtc. 1. & 
46 dtc 2 $. 4. f. 6. 

Kk flcxio & Rctra&io ftbivicifitmfuc- 
cedunt.p fo. n. 2. Vt fe habet Sol re- 
flexus a (pecu/o , ad idem^fimulachri 
fui multtpltcattontj ; ita rcfrattut in 
vaporibus, ad eofdem.pag. j6. n. S. 
CT g.fit ata a profundo corporis contt- 
nuati.p.Sl*adjin.p.So.n.<).p S2.V.22. 

Rc fracfbo < oulcitis acctdtt omntbtu coeli 
punclisjeu /ucidisftue obfcuris, cunu 
%n Vapores radtaucrint. p. 16 & /7. 
aff. r. 2. 3. Ftt ab altqna vtftktlis 
punftt m fuperficiem ty itmofph<tr <t 
tcrr* conccntrtca? tncUcnttapag /7, 
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num. 1. 2. 3. 4. /. Ad/intam pcrpen* 
dtculartm.pag. i^. coucli. (J 2.dc- 
finttur. pag % 20. c. /4. p. 29* cap. 21. 
*rg. 1. requtrtt fupcrficiem cerpori 
refr.ngentt cotur^am.p.^.ad^. & 
radium incidcntia fccantcm poten~ 
tta.tb. eiu4 quantttac efl angu/us Re- 
ftatttonis.p. 20. /4. &p> 99. c. 4f. 
ajficst fingu/a patentis cocltpvntta^, 
prajter Zentth. eadcmcxaltatp/ustu- 
fio. qutdtn circulos coclt pofitt , (?c.p . 
4$.&44- c. 27.fJ.era tn altena loca 
& altttudtncm collocat. p.44. & 4f. 
c. 2S. dtfiantioi corundcmtnter fe & 
hortzontem abbrcuiat. tb. amplttu- 
dinem orttuam CT occtduam auget § 
& mtnuit. tb. Qu* Vhtnomtna coele- 
iejiia afiferat umco/is .p* ff c.jojc- 
btlttat lucem & co/ortm.p S7 obt.tt. 
4. colortbtualtcnU irficit corpora rc m 
fiatta.pji v 3 P.72.V. 6. p. 93. u /4* 
p.tlt.concl.6. & a/tbt pafitm. 
Rctradio Solts vmformis vtfcnftbHU* 
P* /J. c. 12. concl. 1. Dtfiormiitnfcn* 
fibdis.p. 14. c. /2. conc/ 2. Dtfformis 
fcnfibtlis. p. if. c. 17. conc.l.fitinSo- 
Us dimenftombus qu* tacent tnp/anis 
verttcalibus , quales funt altitudtnis 
& fccundum altttudtnem. c, 12. toto. 
In LoKgitudinis dimcnfiontb* aut Hsil* 
la y ant infcnfibilis fit p.\6 n. 1. 2. 
Maxtmatnortu & occafu.p.2j.c.20. 
Ttrmtnm Rcfrattionis maxima tft 
radttu Rcfrattionis ad vertica/enu 
ItneamrcRits.nonautem hortzonap- 
parrtnsptr fr. f\ 2$. M;>t;ma w Z#- 
ntth& Nadjr. tb. mcd.a tnter hori- 
Zontem & tlh th. Maior a vaportbui 
humtLortbitt.p. 2$. c. 20. Etquta fit 

ad 
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ttiV.neam ytrpcniicttlarem , iicirco ^ 
foiem exaltat.p. f J. c. zz. ites ab ortu ' 
tti ortum , ab occafts ai occafttmpro- 
ittcit;vti& arctu iittrnos ; contra 
nollnrnos cornptt. p. 49. '• & 4. 
in ites a meriitano itfcrttos nthdpo- 
teil tb . n. z.&S qnidpefit in bora*, 
vmbras gnomonttm , intempor* fub 
Spb*ra quauis , inkorologtafciothe- 
nca, Quairantes, Cjlmdros , Vtrri- 
talta.&c. a pag. 49- aa rrfub ortum 
C occafttm transfert vmbraf inli- 
neM horetrtOS aiienM. p 51 c.tcenio 
3.&4. lngradt\u4& mtnutu jtto 
TKodo(og>io'c*tur p 100 & i»t per E- 
tltpfin LuntHorfzentaiem centra/em 
mlf^calculoacqutritur p.toi & icz- 
Angulus RejraclionisfolartstiemeFt 
fenfu, cumeo qutminoculofacit li- 
♦ nea refracla , & raitus a pur.clo vifi- 
Ith trrefratle allapfta ,vtl ( «ttodco- 
iem rectitt) cum arcu Verticalis ar 
(tilitnterverum & apparentem Soiis 
loctwnntercepto.p. 102. 103.104. iof. 
tefatlto Solis non plexanaexveratr- 
' t.uautoccaftuhora eruitur abfquts 
c.uculo.p. i«r. Vltnariaexapparen- 
te , p. 106 c. 49-P-" 6 - ^eCcriftio v- 
trtsifrte. ilti. Eltcttur facdltme ex 
pr<ettta alijua Elltpfi cumftta R-.fra- 
f lt0 ne certo haltta.p. 113. c. jz. Solts 
Rtfiaciionem ope Analemmatts va- 
nismoits geometrtctsfactUime inia- 
gare. a pag. ut. vfjue aipag 12$. 

S. 

Sinlentia muntficenttfi.mi Coniitoris 
De> aimirabtltter etucet ex 
clione.p. f4. n. /*> 
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Suftiocotnmunls pUni alicnUu cunt* 
Sole eft ctrculm.p. i n.$. 

Tlani altcuitu cum circulofoUri , tfi U~ 
nea p. i.n.7. 

VUnwerticali* cum circulo foUri , ett 
SolU Altitudo , velprtmaria , vcl fi~ 
cundaria.tdco ^diamctcr vclchorda 
diametro mmor.pag.i. num.7.p*z. 
num. 10. 

flant Longitudinis cum circulo fb/ari, 
efl So/ts Longitudo p.i.n.g.p.2 n.u. 

pUnorum verttcahum interfe y eft linea 
Verttcalts. p. 7. r.4 quando congruat 
cumcommuniomntumplanorum al- 
titudinisfeflione p.io v.24* 

Tlanortt fectmdarioru altitudtnis qu<t. 
f. 7. c. 4 facit angulttm cum Verti- 
cali linea aqualem altitudini Solisfu* 
pra honzontem. tb. cadit extra ccn- 
trum terr*. iltdcm. 
Scft o Horizwtis Cr paraUelikSole dc~ 
fcrtptty eftvertts Solisinliorizonte^ 
hcwyfubilloparallelo.p. 117. c. /3. V. 
14. Apparcns Se/is in borizonte locus, 
eft fettio Honzontis & Verttcali* ar- 
cnlt quam Sol tnjidet, &c. ib. cireafi- 
nenu. 

JEjttatoris cum Horizonte feflio eft li- 
tica JEqHineftkalis.punttis veriortm 
& occafu termmata.p. !27. C*fU 

Scrai^atneter Solis tnferior rcfratt* 
mtnor apparet , quam fupenor ui- 
dcmrefrana.pag is. verfis. Ter- 
r* ad Solis. Terr ( e ad femtdtame- 
trum EcctntrtctSolis. Terr*efi mil- 
liartornm Germanicorum $6q. pag. 
to$ adfmem. 

Semutameter V.ccmtrici Solis eft mil- 
Uar.Qcrmamc 1012000. 

X 3 SiJe- 
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I N D 

$i dera, vt Sol rrfringuntuir p. /7 affcrt. 
2 P- l $z c /7. tnaltcna Locatransfc- 
runtur Rcfi\tftionc.f.44. n.i.alttttt- 
itnem Veramfupra horizontem nttn* 
quam eflcndunt. tb.n. 2. tjuando trt* 
hortzontc apparent.funt tnfra CPtnae. 
p 4/. ».3 quandotn hortzonte funt, 
avparem fupra ctsndem. tb. n 4. dt- 
Jiantta vtfa duorum fidcrum tncodc 
verticali tacenttum mtnor apparet 
qttam ctt. tb. n. ?. tn hortzontc ftttu, 
dtfianttam veram & apparcrcmfcn- 
futnon mutant: tb. n. 6. neque am 
plttudtncm tnSphararcEta n. 7. fed 
inobliqua. ». i htnc fit vt Sol tn Al- 
qi<tnotliUdccLinarccrcd*tur.n 9. (? 
ftdcra hortzontcm fimul JlringcnttiU 
pLtu a fc difiare quam re vera dtfiet, 
attt fupra cnndem dtjlarc putentur. 
ib. duovcltrtafidcra tnvcrttcaltbm 
tircuLu vianu dtffcrcntcs altttvdi- 
fies na&a, ad fc fccundum altttudtnes 
pltu *juo conucrgttnt.p. 46. num. io. 
vnde alta datur ratio , cur vtfm ea- 
dcm horizonti victna conjptcatuj 
arbttretttr dtfcepjfe fecundum Liti- 
tudinem ,cum confcderint fecundum 
altttudtnem. tbtd borealta cur tn cli - 
matis fcptentrtonaltbtu debtto yltu 
Vergant in loream. pag s3 num. 
occumlunt fupra hortzontem confti- 
tuta j trtttntnr antequam anttnodi- 
Ituoccumbunt. (fc pag. jf. nnm i. 
Stderum ttmcfltgata per tubum tn- 
tcr fe proportto. pag 99. Eadenu 
qua SolU Rcfrtttto , a SolcadocuLum 
vfy r p 132 n 3 0*4. 

Sbl« Vt(a SoLis portto apparet Circttliu. 
pag unnm.i.pag.z % nnm. u.fcttto 



E X. 

Solis cnm plano vifam portionem, 
non vtfa dirtmente communis , ell 
Ctrcultu p. t. n. i.p 2. n. 12. Htccir- 
Cttltu eB ConifoLaru bafis.pag t. n 4. 
Contu Solisradtefiu. pag. /. nttm.4. 
utLtitudo Solu prtmana. pag. /. n. 7. 
p.z.n. tz. 
Longitudo primaria So!i*. p 1. n. p> 
Soltn Zcntth , extra , tnhortzontc tfuo- 
modo & ftciitidtim qualta plana rc- 
frwgattir. acap.s v f que adcap //. 
jecur.durK quos arcuLos p. 12. 13. n /, 
z.?.4 y. ' 
Dimcnfio SolUqHtd.pag /j. cap iz.qua- 
Lu C qaorttpicx tb. Jccnndum quam 
SoL refcir.gatnr % fht vcrticalis ,fe» 
tnedttu finehdr iZcKtalr. p. t$ 14. //. 
16. cap. i2 t Rcfr'*ngtrw Sol tniis S§« 
ludtmenfombtu . qu* fun+pUr.orum 
vc ^ ca/tum mcirculo FolUf fttoifis* 
cap 12 roto. Soi Hortzor.tali maxi» 
wat/ultt Refr\ift:ones.p.2-. cap. 2§ 4 
pLtu tujio (XAltatur. (? fuare.p. 33. 
cap 22. euu Loctuiacct tn radterc- 
quontodo fc ad oculuha- 
lcat Sol quodadfiguram atttnet , tn 
o&nt coeliloco.pag.34. (fjr cay.2$. 
frcundum altttudinem defictt. tbid. 
JccunJum altttudtncm excrc ctt pag. 
36. cap. 23 num. y c&lo conjlantcr 
Jcrenoolttt clUpttctufitrfuam ndulo- 
fo. Cr juare p 42 V. 14* curtn JE- 
q'<!t7ott<U conflttutiu, dccltnarcpu- 
tctur. pag 4f. n. 9. cur iu llortzonte 
t»x:oy tudtecttrr p. 47# n% 2% ex t fopfl 
Sph.ertcu* probatur. p. ss n. 3. Ellt- 
p'tc<M qttih-i» bominihiu fim:'/,(y pUu 
mm n-mwappareat.p *g. & ;6.i 
nnm. 4, adjincm. tnxta ho^ tzor> *tm* 

jlarc 
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Jt are videttrr.p. r 9 . V. 2. fuPra quam 
tnfra plw comrahttur ib.f.Demtmu 
&pag 6o.n i. Solintjutn, laceraiut* 
&cp. 63 v. ij* Sohsprodromtuexo 
ttctu. tb. v tf. Solt6 Excentrtctta-s tu- 
biopttci lenefict» mucftigabtlu. pag. 

99j 

iolis diamcter continet mtflUria Ger- 
mamca^, 9 4 6o. pag. 104. verf t. 
SolUcnn, Horizjmte tamverw quam 
apparens i:o>aclui.paginaiio cap.fO. 
deSolefaftm tn toto opere pluratn- 
utmes.alth tn Indice fuftpme indi- 

CAtAJ. 

SpV*. . ric~i*,inpUmluniUhorizontali- 
§m; cof -amfACtt &efrattt0»u Solaris 
& Lt,nsr» alf] s catCnIo tndagandtt. 
p. 101. & 102 c.46. 

lt. Spblffi» *'- a * ■ (euOWqua ,jfmu 
Par«Ucla,qutdpoJJ,t *tfia£tto,tn Ho- 
rolcgiatoiarta, tn locaSolupervm- 
h a4 oftenja , m lincas horarta* , am- 
pluudtnes,tndies & horas,&c.pr*- 
ter aPa multa kca , exphcatum mue- 
mes.pjo.ft.f^&^^-P- 12 - 

nurn.S* ^ 
S^vM^^ndtfiantiamkterra^ 
habeat omntfcnjujispertoremnecne, 
quomodoindagetkr.p.47^& 48- 
S>ell*. vtde fidcra. Stetlarum tremor 

mt a foio vapomm tntercnrfu.p 4** 
f.ccnfirmataefti&rW- 
Supctficics contcafolar* com. p. u 



E X. 

vifonj & UncAperpendiculark. p. 4» 
nuw. i. 



TLefiaFlionis folariseft futtettumcentri 
terr<*.p. 4- n. 2 verticts com folarism 
ib. n.3 radtj tncidentia.p. f. n. 4 &■ 
netrcfraElionU. tb. nif. Itneavtrti- 
calky thd. num. 6. femper cH fU- 
num altquodverticalcj.p. n 7. 
S«p<r&i« Kefrwgcns. pag $ num.i\. 
pag.4-.verj 4- ESthumdis.pa^.tg. 
Coroll. 1. quando <? $uare. pag. 76. 
num.S.Q' 9. 
^slta efi ex mente Tychonis miUiar. ger- 
man. n.pag. 74. loannis Keplcrt^di- 
wtdtum , C tn vifum cadtt. pag. 74. 
& 7;. Juperficies hetc Jemper cft. p m 
7 6 num.4. alttoreftordtnarteventis 
& nulibus. tltd. num. y. efl etctrc- 
rrnt&s aeris quem haunnms. ihi. 
num 7- 8. & 9- &P*g 77 .num.io. 
Kon finitur cum tepido aereautfum- 
mis montmm tugis. tb. num. iz. 1$. 
ad Crcpmfinlomm fttmmitatemnojo ■ 
pertingit. i^td num. 14. ohtfttones, 
hanc Atme(ph*r<e fuperfiaem , afts- 
periorcaercnon dijcernty tdeoc^nul- 
lam ejft> . pag. 78* & 79- eap. 36 pe- 
rimetri ElUpttci conct/to, & Elltpfeos 
atque tefraEltonis extlttas fuperfi- 
ctem Atmofp<ertcam tanquam tna- 
nem , redarguunt. pag 75, & viden- 
turomnta atfyue tpfa defendtpojftj. 
thdcm. Re/jonfio adobieBiones a 
fag. So v { que ad 84- Nam Vttellto 
& Aihazen tifitr.ftam fupcrfictem* 
jatis agno^cunt. pag. $o< num. u fed 
tn epjlcattone Jola a nobis dijcre- 
pant. guod autem non ntdcatur th 
X 4 Udt- 
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la di r cretio . hmc fion fejrtttrtr i\Um 
tion ejfiu.tbtd. num. 2. Vapidm aer 
Apurofuperficicpccultarifecernitur, 
pag. gr< num pag. £2. tnttto. efi» 
fihofis lllrpicos Ucunis , fuperfictcs 
^Atmoffhtrica non eucrtitur. p. 82. 
\xilVM Elltpfeos atque Rcfi*atttonis 
fatis dtfcndttur aervs rarttatc % ta- 
tvctfi maneat fuPerficres dtftinfliu. 
ibtdfm. Tametfiprobabtltfitmum fit 9 
fupcrficrcm Atmofpbtrxam a fupc- 
rtore auradtjcrctam ttfkjs nthromi- 
nui tamen td ad refraEitoncm non cft 
Jimpliciter neceffanum , fcd (nffic:t 
a^iualcns qu>edaw dtfli^clio , tjua- 
lem repertmus tn vttris vndulatis . 
inCrtftaUofibris tnfccla. ficut eninu 
Rtftexto medtorum dtfcret>$nem ex 
rtccefittate non exigit ; tta nequc Re- 
fraflto pag. Si Superfictes h<tc eft 
tcrr* adfinfum ordtnarie concentri- 
ca. pag. $4. tn Rcfponftone. ad quam 
Approptnquat condenfatione , refugtt 
rarefatltone tdcoj^ minorem tbi lo- 
€um , hic matorem eccupat pag. $f* 
Vtde Altttttdo. Atmejfh*ra. 

T. 

TcmpuK. Quomodo fe haleat ex Re- 
frafttcne.ctrca dtes y horo4 boro/og/4, 
*mt€t yartonem^ & poftpojittone, erc. 
VtdeCap 29 a p.4Q.ad 1 ?. Solquo- 
ttdte Zlltpticpu. fuottdtc refraft tu fu- 
perfictcs ^efrtngens fcmper cxfttc, vt 
& enu corp/ts. Quando captand&j 
Elltpfis pag $7. cap. 43. Rfraclto- 
tit refpondens cognofcerc* , 0 vero 
eccafu ad apparentem^cx eojj Rc~ 



E X. 

ftarl onem elicere vd QuaJran^e^ % 
vel calcuio pag, 106 107. 10$. tdenu 
tcmptu in mtnuta /Equateris rcdw 
Ctre_j.p.ig. 106. & ioj. Mora qitcC * 
punfli altcutns folaris fummt , mcdtj 
feu tmt, vero occubttu ad apparcn- 
tenu , intcrcedtt , eft Temptu Refra- 
Zltoni p/enart* iUites puntti rejfron- 
Jens. pag /c? verf g m nec ex wo 
punfto tn altud eft tranftliendutyu. 
fj*g. 110. TempQ*u anttCfpatio ma- 
ior , quo S.b<eraolliquror.pag. 120. 
num 9. TempU6 anttct^atumcogno- 
(certj pag.124 Co r oH. 6.& coRe- 
fraflioncm & aiia multa tLtecrzj % 
videtotum c>?p. 44. 

Tcminu<. Re^atbionis maximet ift 
Hortzon ftnftbilvs ordinartc & per 
acctdcns ; per fc radttu rffratttonii 
ad verticalem Itneam rctltu^ cttam 
in d f te confiftens. pagtna 27.2$. 
cap.20. 

Radtorum i*clin*tortim vltrmm tcr- 
minm csiradtm centwgenti^.p^z^ 
adj. 

Traftatorrs Optic? ki Refra^lioncnu 
agvojcunt pUriq$n m mcdiv Zsuer- 
fis fuperficHm Refrtngentem pag.f* 
num. 13 pag 4. V. 4. f. 76. n«m 3. 
pag So num. /. deinde R id;or»m ad 
tllam fuperfictcmwcltnatioyien\ ^«a. 
2f. num.j. Vartaltlcm A>w>jffh t * 
a terra dtfiantU^n. pag 30. num. 4. 
pagtn, 7 6. & 77. num. $. 9 is. &c. 
Corpiu refrtngtns factunt aerem. p. 
76, num. 7. g . 9. frt vtdentnr a!i- 
tjviftfpe ficcm dt. ceta >n repuJtjre* 
P-7S* *>i.p 79 /• T+ndtm.p Jtf. n 1. 



W 
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jlh.tzertfuperficieRefringentedfiin- 



flafaeifvelin abead eoncauttLunrt, 
f. 7S. n. i. &p.$o. n. t <vcltn<vaperi- 
bns adHonzentem. p.S'. 2o.idem 
docet Vttellio. ilH Nff diffentit Tytho 
Brabe,p.74.& t»an. Kepiertts ean- 
' dem tculis affctlahtem afent.p 7/« 
<v. t.&2. Tradtderunt Rcfratltonum 
TaluUs,fedltttrtea*.p. 100. 
T« craor Solis , /> ctrcafintm.p. 71. 
<V. if. tottu ftpeSol eor.cuttutr. thd. 
Vfide proueniat.p. S4- ctrea.fintnu, 
&c. 

Tubusopticus. Aptmadobferuandum 
Solem.p.Qt &c. IufiaetiuadSotem 
tranfmtttendum dtdutlio tunc efb, 
quando tmago Solis tn cbartam dedu- 
tla , mundam in pertmetropr<ecifto. 
nem exhibucrit. auem mmis <velpa- 
rum apcruu eonfundtt ,nubiscandt- 
dtmodo &pleraq 3 ftauo<vtlc<eruleo 
colore vtttat. p.tf. 1» n.Ifymela- 
xandtu , <eftate contrahendtu. tb.<v. 
20.6-p.9S. DtfianttAchartaatubo 
mator matorc , minor mir.orempr*. 
fentat Solts ffectefn. ib U 26. Vttrtu 
tulo male mdita vtttantfiguram So- 
lit.p 94. idcmoheelum tubo Vtctnil 
clartorem & fortiore fectem eomtt- 
t,t,auamremotum; & dtdutltonem 
tuh lor.gtorem defiderat quam tllud. 
p. 9S . DtduElio tubt vel contratlto, 
admotto <vel remotto d eharta , eom- 
penfa>StUs clongationem a terra.&c. 
tb. Confufto fimtttachrt.ofiendtt a- 
perturam tuh non effe proporttont- 
tatamdtftanttsobieth tb 
MO doemendanda.tb. ObuBaautbtu 
mttnditcr tranfmtttcnduvntca tnU 



E X. 

aperturafitfficit, fuam inttrfepre- 
portionem vifualem offerunt. p. gS. 
& 99. Siderum a terra difianttam 
ftnfu dijferentem prodit. ib. Homo» , 
centricM cceli TAotitiones euertii. ih 
fiahlit excentricas. ib. Stdera qu<e 
rnaiorem tubi didutlionem exigunt, 
funtterrk viciniora ; auct minorent 
funt remotiora. ib. Excentrictta* S<i~ 
lis, tubo inutfiigabtlis. ib. 
Tycho Brahe. Tjchottis Brahe de R(f- 
fiaEfiontbtU doflrina probabilis, p.35. 
c. 22. Atmofphctrttaltitudincm , cum 
Crepufclis termir.at.p. 74- Aerem ad 
lun<t Spharamextenuat. p 7S-<- Z 6 ' 
n. /• TabutM Refratlionum condidit t 
modos eafdcm obferuandi propofmt. 
p,iot.ioi Angulum Refraclionis non 
inaere , fed tculo ttrmtnat. pag. xez. 
Kefp. 1. 



Vaporf t. Humilesplm rtfringunt. p.ifo 
cap 20. rondiytemtes y j>el\ucidt,&c. 
prfunt rtfratliui t quam terretficci, 
fumidi, &c. p- 42. tn autftione. In- 
tercurfu ftto Sotttremcrc , ftcttis fctn- 
tiUationtm procreant. tb §> Confir- 
wataeft. variabttem habent d terra 
difiantiam.p.so n 4. Altaatfoalia 
tempcnes , denfuat , fuperfieies , &c. 
Solem fifltt , fupra pttts quam tnfrtu 
coarflat, &C.p. «*° P lure \ f unt 
vaporcs , hoc mtnor ordtnarte Sotis 
contratlto. p. 6f, mfine. Ventos ge- 
nerant. p.6C.v 1 ttngunt Solem.td- 
eo % e colore Solis ludiciumferri vo- 
tesi de <vaportbw & coelt tempentj. 
p 71 & ^i.attiuspkrumc^afeenuiit 
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f 44m nnhs.p. 73. in olicB.i. VaporS 
tnnubcs , & mtbin tn Vapsrcs muta- 
tto.ib.exha/att nancifcuntur fupcrfi- 
Citpecuitarep.Si. n.3. idj.ex fcnten. 
tia etiamVttclltonU atcpA^hazeni^ui 
fuperfictem hanc dtfingufit, ab aero. 
ih Tcrr* vlifa tqualttcr incumlut 
trdtnarte, in cltmate fa/temcodem, 
fttfy fftfitores atit altiorcs funt in ho- 
TizMte,fHdto fub Z nitbi Itcct alttcr 
appareat. tb. 
Jfcn v. Ex Vaportlusgenerari videntur. 
f. 66. v. 1. tb. v. 23 p 6$. ab aere di- 
fcrcttfunt, fcd vtfum dtfcretiofugtt. 
p. to. n. 2. 
Vcrtex ConifoiarU,p in. 4 p2.n 12 in- 
sfiplanoRefiafltonU.p 4 n^coinctdtt 
tumpunElo oculi viforto.tb. de ea pafi 
/imfitmentioap.3. ad 11 vffc. com- 
munU rctto & cuerfo So/U cono.pju. 
cap.fi. 

Vertex idem juodZenith. juiJSolin e* 

faciat, &c. vtde Zenitb. 
jVcrticalis circulusfemper & fo/tu locn 
S$/U tam verum quam apparentem 
ieftgnat. p. tof.fi. Arcm. & Quta. 
ftfitmcf, intotoopere. arcttfuomen- 
fkrat Refracltonem. ib. &alta4paf 
/tm.peripfum folum & fempcrplann 
Mefia/Jtonum cot/ejltumtraducttur. 
f.f-p S. c.f 6 j.p 9 c g.c.p.&c. 
Vcrticalis vcrus , cumcirculo Longitu- 
dtnU prtmario quanda coinctdat.p. 
11. n. 1. 

Vitra quomodo refiingant.p.$6. c.z+.p. 
37* 38- 39' &*o- cap 2y. quomodo tn 
Tubum Opticum rcttiftnttnfcrcnda. 
f>9+.c.+t. 



E X. 

Vmbrac Gnsmonie* quomodoex Rfjfa. 
flione in altena* horarum /inea*, & 
fillacesZodtact locos dctorqueawur. 
p. fo. fi. f2. f$. /4. Sinuoft Elltpfeos 
receffus , Vtrum exifiant ab Vmlra* 
opaci corporU interteEit^ anaverdj 
Kcfiacltone.p.6.6o.& 61. Vcffigtttnu 
vmbr<t in JZyunoElio ab aptce fiiU 
proteUum curuueft. p. 127.12?. Vw- 
tra terr<e a radtU Solartbtu refia&U 
fecatur.p. 130. concl. 1. Et totu* quafi 
ipfnu conusab tpfts peruadttur. p.i^u 
conci 4. Htnctjmulto magU Lunam 
Ecltpfatam per totum ma/tgno quoda 
lumtne infpergunt , quod vmbra ter~ 
ren<trmxtum , at^t?er vxpores tn e- 
culos rcgreffum, tetrgs ipfi,ss co/ores 
tffictt. non autem fitltttuu circa Lu- 
nam halttm.autj^lendor natHTainfi* 
tta tb.concl.f.6 7. 

Vn<J* fiutrattw qtttdam vitrUalti uc 
peEuctdts corponbw immerft Refi\t~ 
fltonU tcnorem tmmutantctteru** 
mnihuspartbtu.p $o.v.i. 

Z. 

Zenith.p.6x 1. nunjuam rcfiingitur.p. 
i6.n.i. So/tn Zcmtkp.tj.cmc.t.z cx- 
tra Zemth.p. 14. cone.f.p. 16 n i.par - 
t*s So/U a Zenith rem$ttores t accidnc 
ohltqutut tn Atmojpbtram p. 1+ conc. 
2 htnc dtfformU Solu refiaff,^ p. 
*>< y f7.p.34. c. 22. p./r. tt. 2. Zentth 
cftltbcrum ab omnt Refratltonism- 
iuria.pag. 4/. num. 1, 2. Locum de~ 
Ittumrettnct. pag 4 +,num. * 
V<dc Loctu Solt*. 

Zoctta- 
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I N D E X 



ZodiaoiK Lhm Solie in Zodiaco ojlc*- 
fiu *l vmtrie. p. yz. & nunt. 7. 
locum Solie in Zodiacoirme/ligaro. 
fag. izu coroU. 1. p*g. xzs coroU. f. 
coroU. S* E* hco Solu in Zodi*co co 



gnito Refr*flio»em & *li*erfierit* 
p*g izz.corolL *. C9T. g. p*g. IZg CO* 
roli f. p*g. fi/« coroU. 7. de Zodsaco 
fajtinu m toto operc* occurr%tme*~ 



tio. 




tp — ■ 
21 — 
4* — 

44 — 
44 — 

fo — 

fl — 
f* - 

f 4 — 
58 — 
67 — 

66 — 
6* — 
71 — 
77 — 
77 — 
64 - 
Sf — 

67 — 
*T — 



E R * A T A. 



Vcrfu. 
t — — 

Anrcpcnu1tt»t. 

Pcnultimo. 
li % ad fin. 
6 — — 
17 — — 

11 — — 

*S — — 
11 — — 

r$ Z — 

19 

f 

;f 
19 



afinc. 



Erratorum Orrc&iot 

SSit tnt*d*m faciratc. 

cmiHntcAuni proxim^. 

rtdius adcam rccti*, 

bemifpkxrtu*. 

quod. 

eandon. 

apparctuct infiimaf, 
horam. 

ccurrum fuwri vifuta rf 

dirigunrur. 

diametros. 

loco 9 v alniscg ci 

rarcfac? tane. 

or-, dcteatur. 

oftendtf. 

frtgidifsiBHis, 

mtufurarc 

acceflus. 

trattionc 

dcbilttarc 

duphaaa* 



i 



38 



OmnuA&mMrm DcigtorUm* 
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